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THE LOGIC OF THE NORMAL LAW OF ERROR 

IN MENTAL MEASUREMENT 



By Edwin G. Boring, Clark University 



No amount of practically successful " mental measure- 
ment " in laboratories, school-systems, factories or the army 
can relieve us, if we do not wish to waste time, of the nec- 
essity of stopping, every so often, to take account of first 
principles. 

Psychophysics, with more than half a century of history 
to its credit, has repeatedly found the need to eliminate its 
logically unfit and reorganize its forces : it is a long cry from 
the principle of the just noticeable difference to the principle 
of the psychometric function. The mental test as a new- 
comer had first to prove its right to consideration. Now that 
it has been accepted it must pass under the critical eye and 
learn to conform. And what needs to be said, in way of ad- 
monition, applies especially to the mental test, although for 
no other reason than that the mental test is the lustiest form 
of mental measurement that one meets today. It, especially, 
merits a discriminating encouragement. 

1. The Nature of Probability 

We can get nowhere in an understanding of mental measure- 
ment unless we appreciate the relation of the unit of measure- 
ment to the frequency of occurrence of the different measures. 
In statistics we deal repeatedly with frequency-distributions; 
and we know, very often, the frequencies before we are 
assured as to what they are frequencies of. It is not un- 
usual to attempt to calibrate a scale of measurement in terms 
of frequencies, — an attempt that always demonstrates the 
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necessity for a ^i^tti^e understanding of the relation between 
the two. Frjsflijeftcy-distributions. however, have a way of 
absorbing stytlt^-of the mystic power that is commonly sup- 
posed <o inhere in the normal law of error, the * probability- 
curve/ '\^hich is itself a frequency-distribution. Into the 
ipjf^^y'of this function, a mystery connected with its sup- 
{>Asfed*a priori nature, we can pry only by studying its origins, 
. Vl^i^i^cal and historical. On the logical side we must ask what, 
**%*• in scientific usage, is the nature of a probability. In such a 
beginning we are setting ourselves no mean task, but a neces- 
sary one if we are to avoid nmddling. 

The early history of the theory of probabilities is a history 
of the solution of problems arising in games of chance.^ An 
applied mathematics of probability preceded the pure. For 
us the most significant principle that this period brought 
forth is one that is implicit in the famous theorem of James 
Bernoulli (1713). 

This theorem holds that events tend to occur with relative 
frequencies proportional to their probabilities. If a is twice 
as likely as b to happen, then in the long run it will happen 
twice as often. But how, we may well ask. are we to know the 
probabilities of occurrence for a and b? We must exclude the 
inverse use of the Bernoullian theorem. We can not say 
that a is twice as likely to happen as b because it happens twice 
as often, for this is simply to reason from frequency to proba- 
bility and ultimately to identify the two. Our problem was 
to predict frequency from given probability. How then do we 
achieve this given probability? 

The case of the coin appears at first glance fairly obvious. 

If we may regard an ideal coin as a uniform, homogeneous circular 
disc, there is nothing which can tend to make it fall more often on the 
one side than on the other ; we may expect, therefore, that in any long 
run of throws the coin will fall with either face uppermost an approxi- 
mately equal number of times, or with, say, heads uppermost approxi- 
mately half the times.^ 

Thus we read in a modern textbook of statistics. The 
thesis is: the probabilities are equal when there is no good 
reason for their being unequal. Von Kries has called this law 
the principle of insufficient reason (" das Priitcip dcs man- 

* I. Todhunter, History of the mathematical theory of probability, 
1865. is the standard historical work. He begins with Pascal and Fer- 
mat in 1654 ^nd continues to Laplace : 624 pp. 

2 G. U. Yule, Introduction to the theory of statistics, 4th ed., 191 7, 
256. 
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gelnden Grtindes") ;^ Boole speaks of it as "the equal dis- 
tribution of ignorance." * 

Against an indiscriminate use of the principle of insufficient 
reason von Kries inveighs. We are asked to consider before 
the days of spectroscopic analysis the question of whether 
there is iron in Sirius. We are completely ignorant, but we 
can conceive of no greater reason for the presence of iron 
than against it. The probability for the existence of iron in 
Sirius is therefore j/i, on the principle of insufficient reason. 
Similarly the probability for the existence of gold is ^. It 
follows algebraically that the probability for the existence of 
both iron and gold in Sirius is }^j ol iron without gold j4* 
of gold without iron 54> and of neither of these metals J4' 
There were, when von Kries wrote, 68 known earthly elements. 
The probability of the existence of all these elements in Sirius 
is the 68th power of J^ ; t. e. the chance of all the elements 
existing in Sirius, as well as the chance of no one of them 
existing there, is about three in one-hundred-billion-billions. 
But if we had raised in the first place the question of the exis- 
tence of earthly elements in Sirius, we might, being ignorant 
and applying the principle of insufficient reason, have said that 
it is just as likely that there are no earthly elements in Sirius as 
that there are some. The discrepancy between the three one- 
hundred-billion-billionths and one-half leads von Kries to de- 
clare that " die Aufstellung der gleich moglichen Falle muss 
eine in zwingender Weise und ohne jede Willkiir sich erge- 
bende sein." * 

Plainly it must. Shutting our eyes reduces our faith in 
what we see to less than one-half. If we would know the 
nature of our surroundings, we must open our eyes ; and, if we 
would acquire a tenable belief of the chemical constitution of 
Sirius, we must await the spectroscope. There is no alchemy 
of probabilities that will change ignorance into knowledge. 
Exj^ectations must be founded upon cogent rather than in- 
sufficient reasons. Nevertheless we can not, it would seem, 
push this antithesis too far. We can never be comi)letely in- 
formed of all the conditions. Thus Westergaard: ® 

' Job. von Kries, Die Principien der IV ahrschcinlichkeitsrechnung , 
i886, 6. The book is " eine logische Untersuchung." See also A. 
Kaufmann, Theorie und Mcthodcn der Statistik, 1913, 43ff. C. Stumpf, 
in SitzuiHjsher, d. k. bayr. Akad. zn Mihtchen (philos.-philol. Cl.)f 
1892, 37-120, in arguing against von Kries, appears to defend the 
principle of insufficient reason : but in so doing he appeals to a wider 
analysis of the situation that is not wholly unlike a principle of cogent 
reason. See especially 41, 61-79. 

* G. Boole, An investigatiofi of the laws of tkought, 1854. 370. 

* Op. cit., lof. 

* H. Westergaard, Grundziige der Theorie der Statistik, 1890, 4. 



4 BORING 

In every well-arranged game of chance . . the balls are of 
the same size, of the same wood, of the same specific gravity, etc. 
They are mixed with the greatest care and every ball is apparently 
subject to the same forces. Yet such is not the case. In spite of all 
effort the balls are different, and depart, even though quite insig- 
nificantly, from spherical form. One approaches this and another that 
mathematical form. Every one has a weight and size different from 
all the others. No ball is absolutely like any of the others. More- 
over they can not possibly lie in the bag in exactly the same manner. In 
short there are a multitude of apparently insignificant differences 
which determine that exactly this ball and none other shall be drawn. 

In the face of such complexity it is hopeless to seek cogent 
reason for the drawing of the particular ball. 

Moreoever, there is a logical as well as a practical reason 
for our inability to predict in the individual case. Wester- 
gaard seems to see this when he implies — it amounts to this — 
duplicity on our part when we arrange the game of chance. 
We attempt to make the balls all equal so as to equalize chance, 
we assume that we have succeeded for all practical intents 
and purposes, and yet in the same breath we expect to be able 
to draw some particular one of the balls. However, there 
must be inequalities, including of course difference of spatial 
position within the bag, in order to make the drawing possible. 

Did no such inequalities exist, then one of two things would happen : 
either all the balls would turn up at once or they would all remain in 
the bag.7 

In more general terms, we may say that the problem of 
probability exists only in the face of ignorance. Given all the 
conditions, we deal not in probabilities but with the certainties 
of cause and eflfect.* 

Here then it would seem we arc landed in a dilemma. If 
we are in total ignorance of the conditions of our problem, 
all argument is foolishness. If we know all the conditions, 
we may argue to an effect but not to a probability. Have we 
to deal then either with a practical inipossibility or with a 
logical absurdity? 

The solution lies in the adoption of a definite intermediate 
position. Fisher lays down a first principle in the case : 

It thus appears that a rigorous application of the principle of cogent 
reason seems impossible. However, a compromise between this prin- 
ciple and that of the principle of insufficient reason may be effected by 
the following definition of equally possible cases, viz. : Equally pos- 
sible cases are such cases in which ive, after an exhaustive analysis of 
the physical laws underlying the structure of the complex of causes 

^ Lac. cit. 

* Thus J. Venn, Logic of chance, 3rd ed., 1888. discusses probability 
as "amount of belief," where "ignorance of the individual is pre- 
supposed " and " causation . . . denied, within considerable 
limits : " p. 122. 
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influencing the special event, are led to assume that no particular case 
tvill occur in preference to any other.* 

But Fisher, in attempting a compromise, neglects to tell 
us definitely how much ignorance and how much knowledge 
make the proper conditions from which we may proceed.*^ 
We are scientists engaged in very practical work and we wish 
to know what we may and what we may not do in our sta- 
tistics.** 

We can get at the nature of probability by taking a simple 
instance. The event in which we are interested is, let us say, 
the toss of a penny. We wish to know the probability that it 
will come heads. The law of insufficient reason says that, 
since we can not know that the penny is more likely or less 
likely to come heads than tails, the probability of heads is 
y2. The extreme demand for cogent reason would urge that, 
since we can not know the principal determining factors, this 
case is insoluble. The * compromise ' that Fisher proposes is 
that we shall analyze the underlying physical laws. We shall 
find that one side of the penny is heads and the other tails, 
that the penny is homogeneous, that it spins many times in the 
toss, and so on, until we are " led to assume " that neither 
heads nor tails will be preferred. Now the crux of the whole 
matter lies in the mechanism by which we are led to this 
assumption. In the case of the penny no knowledge of physi- 
cal constitution and of the complexity of tossing would ever 
be valid ground, in itself, for believing that the penny would 
come heads as often as tails. In the initial instance this fact 

• A. Fisher, Mathematical theory of probabilities, 1917, vol. I, 9. 
An interesting tx>ok, written with historical and philosophical per- 
spective for practical purposes. It emphasizes the work of Continental 
statisticians in a way that English writers do not. Volume II seems 
not yet to be published. 

The position is approximately Kaufmann's, loc. cit., in distinguishing 
between mangelnder and swingender Grund. 

^® It will not keep the statistician from error to tell him that his 
analysis must be "exhaustive" or that it must be so exhaustive as to 
* lead him to assume . . .* Not only do i nvestigators differ in 
natural thoroughness, but the problem may be restated, as we shall see, 
so that analysis of the properly known conditions may be pushed to 
the limits of cogency. 

** The present paper in its inception is an attempt to answer certain 
questions that arose in the Office of the Surgeon General of the U. S. 
Army with respect to the ratings of recruits on intelligence tests. 
Actually logic is not a far cry from practice, but the technologist upon 
occasion can be deaf. 
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must be observed.'- Thereafter we mav reason that other 
homogeneous, one-headed, well-tossed pennies will in the long 
run, come heads fifty per cent of the time, and we may even 
go farther and reason that a homogeneous, six- faced, well- 
tossed die will in the long run come up equally often on every 
face. What we do is to assume probability on the grounds 
of observed frequency and its conditions. 

Let us state the case in roughly syllogistic form. 

The tossing of a penny gives, when indefinitely repeated, 50% heads; 
The event in which we are interested is a tossing of a penny; 
The event in which we are interested gives, when indefinitely re- 
peated, 50% heads. 

This leads us to predict what will happen to our particu- 
lar penny, if it is tossed repeatedly ; and, what is more im- 
portant, it defines for us the place of cogent reason and the 
sphere of ignorance. We must know what a ])enny docs when 
tossed again and again, either directly from observation or 
indirectly by inference from other observations. The major 
premise must be based upon cogent reason and there is no 
limit to the exactitude of the knowledge. Ideally the major 
premise may be considered to be indubitably established. More- 
over we must know that the event in which we are interested 
is the toss of a penny in the sense of that term in the major 
premise. Our minor premise, by " an exhaustive analysis of 
the physical laws underlying the structure of the complex of 
causes influencing the special event," must also be established 
and w-ithout limit of accuracy by cogent reason. Of what then 
do we remain ignorant? Of the manner in which the particular, 
in the middle term, is subsumed under the general. In other 
words we know that our event is such an event that if re- 
peated it will yield in the long run heads and tails equally, 
but we do not know w-hether this particular event, unrepcated, 
will be heads or tails. 

Of an equal distribution of this ignorance, of a law of in- 
sufficient reason, we are saying nothing. Rut have w-e attained 
to a statement of probability by saying of a single event that 

^2 " The assumption that any probability-constant about which we 
know nothing in particular is as likely to have one value as another is 
grounded upon the rough but solid experience that such constants do, 
as a matter of fact, as often have one value as another : " F. Y. Edge- 
worth, Mind O. S. 9, 1884, 230. K. Pearson approves this view: 
Grammar of science, 3rd ed., 191 1, pt. i, 146. See also Edgeworth in 
article on Probability, Ency. Brittanica, 191 1, xxii, 377. 391. There 
have been many attempts to supply " the rough but solid experience " 
empirically; e. g. Edgeworth, Cam. Philos. Trans. 20, 1905, i28flF. ; 
Pearson, Chances of death, 1897, i, i3flF., 48; Westergaard, op. cit., 
21-56. 
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It is such that, if repeated, it would yield a given frequency 
of particular cases? 

We can not within the narrow limits of this paper escape a 
certain amount of dogmatism. We must read widely else- 
where on the logic of chance. This much may, however, be 
said. It is plain that the probability of the event can not in- 
here in the event. The coming throw is either heads or tails, 
not half heads and half tails. An event is not even conditioned 
upon its probability. If, from a box of one thousand tickets, 
numbered consecutively, one draws any ticket at all, one ob- 
tains that particular ticket in the face of odds of 999 to one 
against it. The rule of such a drawing is that the improbable 
always happens. If the probability does not lie in the event, 
it must lie outside it; and we may here assert that it lies in 
the series to which the event belongs. When we ascribe a 
probability to a particular event we are simply seeing that 
event in a series in which the event is repeated as it varies in 
some particular phase; or, to put it more picturesquely, we 
see a series of repeated events telescoped within the single 
instance. This is our habitual mode of dealing with ignorance 
of this kind. Unable to prophesy the particular event, but 
able to prophesy its frequency, we content ourselves with the 
general in view of our impotence to deal with the particular.^^ 

(And we may note in passing that ignorance has not bred 
knowledge in this process. Where reason was insufficient, 
prediction failed. We never can tell what will turn up next. 
We may be able to tell what will happen one way often and 
another way seldom, but that tells us not at all what the next 
one is). 

^^ The paragraph is compatible with Venn's chapter on Measurement 
of behief, op. cit., iigfF.. q. v., although divergent in emphasis. See also 
the discussion by F. M. Urban. Ueber den Begriff der matematischcn 
Wahrscheinlichkeit, Vicrtcljahrschrift f. u'iss. Philos. u. Soziol. 35, 
191 1, 1-49, 145-185. Only the margins of the logical problem are 
skirted here. Much might be said of subjective and objective prob- 
ability. For the scientist-psychologist it is perhaps useful to dis- 
tinguish four kinds of probability: (i) observed frequencies: (2) 
expected frequencies; (3) participation in a series of expected fre- 
quencies; and (4) psychological expectation, (i) is scientific fact; 
(2),derived from (i), is a prediction; (3) is a probability, a 'tele- 
scoped* (2) ; (4). the actually observable mental expectation, is a func- 
tion of (3) and other conditions for determining tendencies, which 
the psychologist might do well to investigate. See Venn. 152-162. 
The metaphysical problem of the relation of physical constitution to 
frequency is beyond the point ; actually the relation is observed. In 
more exact usage it would be necessary to assume that the phrase, 
* indefinite repetition,' be taken to mean that the given frequency is 
approached as a limit when the repetitions are multiplied. The ap- 
proach would not be continuous; Venn, 118. 
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We may seem far from the subject of mental measurement, 
but not without occasion, as we shall see. Let us turn now 
to the part played by the normal curve of error. 

2. The Role of tue Law of Error 

The normal law of error** has been both an inspiration 
and a limitation in statistical measurement. Its formulation 
by Laplace resulted during the last century in a wide exten- 
sion and application of the law to numerous forms of scien- 
tific, social and biological measurement; but Laplace is not 
responsible for all that occurred. There is a bit of magic in 
the formula. The law came to play the part of a first prin- 
ciple of nature, of an ideal, given a priori, to which nature 
seeks to conform. The mathematicians wrought slowly, but they 
wrought a god. Against such blind faith later statisticians 
have protested. They call the normal law a " fetish " and its 
a priori use a " superstition." Nevertheless the " supersti- 
tion " still lingers and is mixed up with mental measure- 
ment. For this reason we are going to enquire, concerning 
the law of error, what real value it has for us to-day as a 
scientific tool. 

In the days when the application of the theory of proba- 
bilities was largely confined to games of chance," the logical 
difficulties discussed above had little opportunity to make 
trouble. The fact is that the cards in a pack, the faces of 
a die, and the sides of a coin do in the long run and under the 
conditions of gaming turn up about equally often. At this 
level common sense takes care of the theorist. It makes no 
practical difference whether the reason he assigns for the 
equality of occurrence is his lack of sufficient reason for 
any other result or the empirical fact that these things do 
work in such a way. Nor does it matter if unwittingly he ap- 
plies to the single event the frequency that belongs to the 
series and calls it the probability of the event, for he knows 
by common sense that probability is not prophecy and that he 

^* The so-called " Gaussian " curve. The mathematical propadeutics 
for this function were prepared as long ago as the beginning of the 
i8th century (De Moivre, 1718). See Todhunter, op. cit. 71 f., 136, 
191 if., 552f. Laplace's Theorie analytique des probabilites brought 
together and supplemented in 1812 his work of thirty-five years, and 
gives the development of the law of error on pages 275ff. The proper 
date for the law is presumably 1786; see Todhunter, 485. Gauss gives 
the formula in Article 178 of the Theoria moius corporum coetcstium, 
1809, for which see his Abhandlungcn zur Meihode der klcinstem 
Quadrate, 1887, I02f. On his ascription of credit to Laplace, see ibid., 
207. 

^^ The period covered by Todhunter, op. cit. Todhunter leaves of 
unfortunately where pur most important period begins. 
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can not be assured of a realization of his expectations except 
in the long run. The fact is that the principle of insuffi- 
cient reason and an indefinite conception of the nature of 
probability do when applied to games and modified by such 
unconscious reservations, furnish safe ground for practice, 
even though the logical implications are dubious. 

Laplace and Gauss extended the theory of chance to the 
probability of errors.** Errors are a new material and it 
is not plain at once that the old assumptions hold. So far 
as the development of the law of error goes, these mathemati- 
cians were content to make their assumptions and reason ab- 
stractly to the general conclusion. Laplace worked in the 
tradition of the old school. He developed the law of error 
as the limiting case of the binomial expansion when the number 
of terms is infinite. This process is equivalent to assuming 
that, in a given case, an error is the resultant of a large 
number of sources of error, every one of which may affect the 
result in one way or the opposite (or affect it or not affect 
it), i, e. every source of error may, in the particular case, 
come up " heads " or " tails," as it were.^^ Either we have, in 
practice, to assume the principle of insufficient reason, which, 
applied to errors, does not have the sanction of common-sense 
experience ; or we have to achieve an analysis of the case into 
sources of error and determine for every one that its law is 
the law of the coin, a course which is ordinarily impossible. 
Gauss hypothesizes explicitly that positive and negative errors 
are equsdly likely, and derives the law on this basis. Logical- 
ly his assumption is the same as Laplace's, but it is usually 
stated in a form that suggests a test. If positive and nega- 
tive errors are equally likely, then the arithmetical mean is 
the most probable value. To test the validity of the assump- 
tion in practice, we have then only to select a series (of ob- 
servations, say, which are subject to error) and see whether 
the arithmetical mean occurs most frequently. 

Laplace's derivation suggests the nature of error. Gauss' 
its mode of manifestation. Both these famous mathematicians 
were arguing from premise to conclusion when they derived 
the law of error, and science remains in their debt. We have 
no complaint to make until we find the law applied without an 
effort to establish the premises in the particular case. The 

^^Cf. W. S. Jevons, Principles of science, 1883. 375-385. 

*^Jcvons, op. cit., 38of. L. D. Weld, Theory of errors and least 
squares, 1916, 41-56, has an elementary discussion of the binomial ex- 
pansion and the law of error. For the logic of this derivation applied 
to psychophysics, see E. G. Boring, Am. J. Psychol. 28, 191 7, 465ff. 
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la7t' zcill not zcork for errors, unless errors fulfill its condi- 
tions. 

Gauss was clear about his assumptions, but he did not hesi- 
tate to apply the law to astronomical errors of observation.^** 
Some of his followers, it seems, who had not witnessed the 
birth of the law, were less concerned in its ai)plication with 
its parentage. In theory of measurement the law was often 
accepted on its face value, in spite of the fact that a con- 
stantly increasing list of exceptions to it was being made out. 
In such cases the argument for the law seems to have been the 
practical one that it gave but little trouble in actual use. 
Thus Urban recently wrote: *" 

We are confronted by the shocking situation that a proposition is 
triumphantly borne out by an immense indirect experience and that it 
can be proved neither by mathematical deduction nor by direct 
experience. 

Urban, however, did attempt to prove it by showing, under 
the conditions of the psychophysical experiment, that positive 
and negative errors of observation, measured from the point 
of subjective equahty, are equal. ^^^ Faith in the principle was 
established, however, long before psychophysics furnished this 
justification. 

It is upon Quetelet, it seems, that we must fix the re- 
sponsibility for the uncritical extension of the normal law to 
various human measures other than errors.-* In making a 
man, he holds. Nature aims at an ideal, and the differences 

^'^ On the assumptions: Gauss, o/>. cit., 4; on the applications: 92ff., 
129, I39ff., etc. 

^» Urban, Psychol. Rev. 17, 1910, 242. 

-•» Op. cit., 240-244. 

2» An interest in the application of theory of probabilities to a variety 
of human problems was of long standing. Todhunter mentions the 
following initial attempts at application: expectation of life (Graunt. 
1662). human testimony (Craig, 1699), human innocence (N. Ber- 
noulli. 1709), birth-rates (Arbuthot, 1710-12), sex-ratios (De Moivre, 
1718), astronomical observation (Simpson, 1757), marriages, small- 
pox, and inoculation (D. Bernoulli, 1760), weather forecasts (Lambert, 
^773) f annuities (Lagrange, 1798), modes of election (Laplace. 1812), 
and scientific observation in general (Laplace and Gauss). The im- 
portant names are N. Bernoulli, De Moivre, D. Bernoulli. Lagrange, 
Trembley, and Laplace. See Todhunter, op. cit., 37, 41, 54f., 193, 196, 
211, 228f., 265, 320, 335, 349, 4^3, 426. 44^. 50of., 546, 589-613.. 61 sff. 

Laplace in the Essai philosophique sur les probabilites, which is a 
separately published introduction to the Theorie (op. cit.), devotes 
space to the application of probabilities to natural philosophy, to the 
moral sciences, to testimony, to elections in assemblies, to the judg- 
ments of tribunals, to tables of mortality, and to the duration of life, 
marriages, etc. Gauss is interested in applications to astronomy and 
geodesy. But all these things were more or less subject to a law of 
errors. Quetelet's conception of any natural variation as an error is 
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between men represent her degrees of error.*^ Quetelet refers 
for evidence to the measurement of circumferences of the 
chests of 5,738 Scotch soldiers and of the heights of 100,000 
French conscripts. His position would be all very well were 
Quetelet content with supporting his hypothesis by this evi- 
dence. He seeks, however, to make it work both ways. He 
suggests that the deviation of the curve for the French con- 
scripts from the normal law is due to fraudulent rejection for 
military service. 

This . . . law of continuity enables us to recognize a more re- 
markable fact: we might suspect it, but here we find it proved, — it is 
that the number of men rejected for deficiency in height is much 
exaggerated. Not only can we prove this, but we can determine the 
extent of the fraud. The official documents would make it appear 
that, of 100,000 men, 28,620 are of less height than 5 feet 2 inches: 
calculation gives only 26.345. Is it not a fair presumption, that the 
2,275 n*cn who constitute the difference of these numbers have been 
fraudulently rejected? 2s 

Of course it is not a fair presumption, since the law depends 
on the official documents for confirmation. Nevertheless, 
while admitting the dependence of the law on experience, 
Quetelet proceeds in numerous cases to analyze experience 
by means of it. Such a double-edged sword is a peculiarly 
effective weapon, and it is no wonder that subsequent investi- 
gators were tempted to use it in spite of the necessary rules 
of scientific warfare. 

Gal ton in the Hereditary Genius applied the normal law to 

an undoubted extension of the principle, although it is difficult to draw 
a line. 

A. Quetelet was a Belgian statistician, who published an Essai de 
physique soctalc in 1835 and a collection of Lettres sur la theorie des 
probMlites in 1846. He writes in the tradition of Laplace with little 
reference to Gauss. That Gauss' work on least squares was of interest 
to the French school is evidenced by its translation into French (from 
the Latin) in 1855, thirty-two years before a similar publication in the 
German language. 

There is no question as to Quetelet's responsibility for the extension 
of the principle: cf., c. g., W. Lexis, Zur Theorie der Massener- 
scheinungen in der mettschlichen Gesellschaft, 1877, ii'» Kaufmann, 
op. cit., 12, 163. 

^^ Letters on the theory of probabilities, trans. 1849, 91-96. "The 
difference which Nature makes in the heights of men is not greater 
than that which inexperience would produce in the measurements taken 
on one individual man in an attitude more or less curved." " Every- 
thing occurs as if there existed a type of man from which all other 
men differed more or less." " Each people presents its mean, and the 
different variations from this mean, in numbers which may be cal- 
culated a priori." (pp. 95f.) 

Cf. the discussion and criticism of "I'homme moyenne " in Kauf- 
mann, op. cit., 1 1 off. 

^^ Letters, pp. 97f. 
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mental differences and, using it a priori, worked from frequen- 
cies of natural ability to a scale of equal intervals of ability. 
He frankly accepted " the very curious law of * deviation from 
an average ' " from Quetelet, showed that certain mental capa- 
cities obeyed the law approximately, and then argued from the 
law to "grades of natural ability, separated by equal in- 
tervals/'" 

The English school of biometricians, which derives directly 
from Galton, has furthered the a priori use of the normal law 
that obtains to-day in much biometric and mental measure- 
ment.^* There is an early study by Pearson that illustrates 
the point.^' Weldon had measured the lengths and breadths 
of two large samplings of crabs: one set from Naples and 
one from Plymouth. The Plymouth batch gave symmetrical 
distributions, but the frequency curve for the breadths of 
the Naples batch was skewed. Pearson, by an elaborate 
mathematical treatment, analysed the skew curve into the sum 
of two normal curves, the averages of which did not coincide, 
and Weldon accepted this result as evidence of " dimorphism." 
Pearson then applied his method to a symmetrical curve for 
the Plymouth crabs and found that there was no real solution. 
He assumed, therefore, that these data were " homogeneous." 
Further he laid down the general rule that some such analysis 
must be attempted upon every apparently normal curve be* 
fore a conclusion can be reached as to the homogeneity of the 
data. If the actual results can be better represented by the 
sum of two normal curves than by any single normal curve, 
then there is heterogeneity. Even curves that approximate 
the normal very closely must be tested, for they may yield to 
analysis. 

Thus Pearson showed that the distribution of shots at a 

'* F. Galton. Hereditary Genius, 1869. 26-36. G. Th. Fechncr, of 
course, had already used the law in the method of right and wrong 
cases with sensory material. He seems not to have hesitated in his 
acceptance of the law from Gauss: Elemente der Psychophysik. i. 
1859, 104. He applied it, not to sensations, but to the scheifiharc 
Reizgrosse, the effective inner stimulus: Revision der Hauptpuncte 
der Psychophysik, 1882, 4of., 45. Current notions of " deviation from 
an average " come undoubtedly, however, from Galton and Quetelet- 

25 See, for example, M. R. Trabue, Completion-test language scales, 
1916, 29-60, where the normal law is assumed in order to obtain a 
scale of equal units. Trabue is quite explicit about the assumption 
(see note, p. 31), but he evidently believes it is correct or he would 
not devote so much space to developing it. 

2« K. Pearson, Contributions to the mathematical theory of evolu- 
tion, Philos. Trans. 185A, i, 1894, 71-110. The basal data are given by 
W. F. R. Weldon, Proc, Roy. Soc. 54, i893» 318-329. 
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target, given by Merriman,*' is best represented by the sum of 
two normal curves. The gun must be thought of as aiming, 
not at the sixth band of the target as Merriman supposed, but 
at the fifth and seventh bands (explainable perhaps by a change 
of sighting during mid-firing). Here then, we find no attempt 
at all to seek empirical support for the normal law. The crabs 
were obtained in a single selection and the shots were made in 
a single experiment, and each set appears, even after it is 
charted in a graph, as if all the measures belonged together. 
But we apply the criterion of the normal law and we find the 
crabs dimorphic and the gun double-sighted.*® 

Now the very remarkable thing about this easy acceptance 
of the law of error as the rule of nature is that it has been done 
all along in spite of very much better available information. 
Let us get some idea of what has been said. 

We saw that Laplace's assumptions were implicit in his 
method and Gauss' explicit in his text. We had no quarrel 
with them, but we blamed Quetelet. Did Quetelet's thesis 
pass, then, quite unchallenged? No, for in the notes to the 
Letters he printed three letters from Bravais,^* who presented 
figures on the skew distribution of barometric pressures, dis- 
cussed various reasons for departures from the normal law, 
and said in brief : 

I think that generally every partial and distinct cause of error gives 
place to a curve of possibility of errors (or, if preferred, of differences 
about the mean), which may have any form whatever, — a curve which 
we may either be able or unable to discover, and which in the first 
case may be determined by consideration a priori on the peculiar 
nature of this cause, or may be determined a posteriori by observa- 
tions on the isolated condition of other concomitant causes of error.*^ 

'^ M. Merriman, Textbook of the fnethod of least squares, 1884, 14. 
These data have frequently been quoted as illustrating the application 
of the normal law to errors. 

2^* Of course, if we wish to define " heterogeneity" solely by reference 
to the applicability of the normal law, nothing can be said, though 
the usefulness of the procedure might be questioned. The almost 
unavoidable implication of such a course, however, is exactly that 
which Weldon got from it, inc. that the two normal components point 
to a biologically significant dimorphism. That idea, moreover, origin- 
ated with Quetelet: Letters, gSi. On the other hand, it is only fair 
to Pearson to point out that the theory of skew variation in homo- 
geneous material must already have been taking shape; see his dis- 
tinction in the year following between asymmetry due to heterogeneity 
and asymmetry due to the mode of variation of a homogeneous 
material: Philos. Trans. 1862, i, 1895, 344f. 

2» Quetelet, Letters, 286-295. Venn, Nature, 36, 1887, 41 if., shows the 
same asymmetry of barometric heights that Bravais pointed out. 

»*> P. 290. 
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In introducing the letters from Bravais, Quetelet remarked: 

In this memoir I only had in view the examination of the case in 
which accidental causes have had no tendency to act in one direction 
more than another.^^ 

We have already shown that Quetelet actually established 
the law by the data and then corrected the data by the law. 
In 1869 Galton accepted the law of deviation from an aver- 
age as applicable to mental ability, but in 1879 he was ready 
to insist on exceptions : '- 

My purpose is to show that the assumption which lies at the basis 
of the well known law of " Frequency of Error "... is incorrect 
in many groups of vital and social phenomena, although that law has 
been applied to them by statisticians with partial success and cor- 
responding convenience. . . . 

The assumption to which I refer is, that errors in excess or defi- 
ciency of the truth are equally probable; or conversely, that if two 
fallible measurements have been made of the same object, their arith- 
metical mean is more likely to be the true measurement than any other 
quantity that can be named. . . . 

Suppose we endeavor to match a tint : Fechner's law, in its approxi- 
mative and simplest form of sensation=log stimulus, tells us that a 
series of tints, in which the quantities of white scattered on a black 
ground are as i, 2, 4, 8, 16, 32, &c., will appear to the eye to be sepa- 
rated by equal intervals of tint Therefore, in matching a grey that 
contains 8 portions of white, we are just as likely to err by selecting 
one that has 16 portions as one that has 4 portions. In the first case 
there would be an error in excess, of 8; in the second there would be 
an error in deficiency, of 4. Therefore, an error of the same magni- 
tude in excess or in deficiency is not equally probable. 

Thus Galton argues that the geometric mean is the most 
probable value with sensory material or data that follow a 
similar law. The distribution curve in such cases would 
be markedlv skew. 

We remarked that Pearson in 1894 gave evidence of being 
influenced by the sanctity of the normal law. His faith was 
not great for he noted its limitations in 1895."'' In 1900 the 
faith was gone.^* 

It appears to me that, if the earlier writers on probability had not 
proceeded so entirely from the mathematical standpoint, but had en- 
deavored first to classify experience in deviations from the average, 
and then to obtain some measure of the actual goodness of fit provided 
by the normal curve, that curve would never have obtained its present 
position in the theory of errors. Even today there are those who 
regard it as a sort of fetish; and while admitting it to be at fault 

" P. 286. 

^^ Proc. Roy. Soc. 29. 1879, 365-367. The paper is followed by a dis- 
cussion by D. McAlister, ibid., 367-376 which gives the mathematics 
and presents some graphs of skew distributions that would result from 
the logarithmic scale of measurement. 

^^ Philos. Trans,, he. cit. 

**Philos. Mag., 5th ser., 50, 1900, 173. 
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as a means of generally describing the distribution of variation of a 
quantity x from its mean, assert that there must be some unknown 
quantity j? of which x is an unknown function, and that c really obeys 
the normal law! This might be reasonable if there were but a few 
exceptions to this normal law of error ; but the difficulty is to find even 
the few variables which obey it, and these few are not usually cited 
as illustrations by the writers on the subject.^^ 

Pearson in developing a system of skew curves whereby he 
seeks to adjust theory to nature has performed great scien- 
tific service in combatting the superstition of the normal law.'' 
The paper of 1894 suffered on account of its occasion, viz., 
the problem of dimorphism in Weldon's crabs. But not all 
investigators have avoided initial error ; and presently we must 
return again to Pearson. 

These quotations from Galton and Pearson suggest a reason 
why the normal curve should be of exceptional occurrence. 
If " log stimulus " gives a normal curve, says Galton, then 
" stimulus " will not. \i x does not give a normal curve, some 
persons, says Pearson, assert that z, of which x is a function, 
does follow the law. Suppose then that nature does conform 
to the normal law ; we shall not in practice be fortunate enough 
to obtain normal curves of distribution unless we have chanced 
to use nature's own unit of measurement, or some unit directly 
proportional to it. Bertrand pointed this out long ago.'* 

La regie des moyennes, il importe d'insister sur ce point, n'est ni 
demontree ni exacte. S'il etait admis que la moyenne entre plusieurs 
mesures fut toujours la valeur la plus probable, il en resulterait des 
contradictions. Quand on mesure une grandeur, on mesure, par cela 
mcme. toutes les fonctions de cete grandeur, son carre par exemple, 
ou le logarithme du nombre qui la represents Pourquoi la valeur la 
plus probable du carre ne serait-elle pas la moyenne des valeurs 
obtenues pour le carre, et la valeur probable du logarithme, la moyenne 
des logarithmes? ... 

II ne faut pas, pour ecarter Tobjection, faire une distinction entre 
les grandeurs directement mesurees et celles qui resultent d'un calcul. 
Un mecanicien pourrait, bien aisement, annexer a une balance une 
aiguille marquant le carre ou le logarithme du poids. Ce carre ou ce 
logarithme deviendrait alors la grandeur mesuree. Le postulatum admis 
dans un cas devient done impossible dans les autres. 

A better example would be the distribution in size of the 
cubical crystals of common salt. In a sample of such crystals 
we might measure size by the height of the cube or by its 

'* The remarks are occasioned by Merriman and the target-shooting. 
Merriman has subsumed these data under the *' fetish " ; but we have 
seen that it is not perfectly clear why Pearson in 1894 subsumed the 
same data by a two-fold application of the same " fetish." 

*• The early papers on ** Skew variation in homogeneous material " 
are Philos, Trans. 186A, i, 1895. 343-414. and 197A, 1901, 443-459. See 
also " On the general theory of skew correlation and non-linear re- 
gression," Drapers' Co. Research Memoir, 1905. 

•^7 J. Bertrand, Calcul des probabilites, 1889, i8of. 
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weight. Since the latter measure should be approximately 
proportional to the cube of the former, it is plain that the 
normal law could not hold in both cases.'® Now, if nature 
seeks to conform to the normal law, does she prefer to con- 
form, in lengths or in volumes or, perhaps, in some other more 
" natural " unit? At least, if man would seek the law of na- 
ture, he must have cogent reason for his choice of measures.'* 
He can not (as the behavorist would agree!) tell what nature 
is doing unless he knows what nature is trying to do. 

We have been speaking of France and England, but the 
reaction against the " Gaussian dogma " was more explicit in 
Germany. In 1877 Lexis published a Theprie der Masscner- 
scheinungen *® in which frequency distributions were dealt 
with as normal, subnormal, or supernormal.*^ The emphasis 
was thus shifted from the normal distribution to normal de- 
viations from the normal distribution.*^ The " Lexian ratio " 
measures this deviation.*' This point of view has met with ac- 
ceptance among German and Scandinavian actuarial statisti- 
cians, and forms, for example, the basis of Czuber's IVahr- 
scheinlichkeitsrechnung. ** We have already seen that von 
Kries in 1886 did not include among valid logical principles the 
law of insufficient reason. He was inclined to believe, how- 
ever, that in many cases the " Gaussian law " was realized,*' 
and he cites in support Bessel's observations, which Urban 
refers to as an example of asymmetry.** 

Westergaard in 1890 sums up the empirical case.*^ He 

** It would be interesting to test this relation in the case of heights 
and weights of men. Height-and-weight tables are available in anthro- 
pometrical and somatological texts. 

'•We have a cogent reason, presumably, when, with the Fechner 
' pendulum, we take as the unit, not the angle read on the scale, but 
the square of the sine of half that angle. 

*® Lexis, op, cit; see especially 34ff. 

*^ Fisher's translation of unternonnal and iihcnwrmal as " sub- 
normal " and " hypernormal " is due presumably to his otherwise ex- 
cellent " dano-English," for which he so modestly apologizes: op. cit., 
125 and XV. 

*2 If a pun is permissible, for Lexis' thesis is that the "normal 
curve " is not " normal " in the sense " usual." 

*3 y, Fisher, op, cit., I24ff. 

*** E. Czuber, Wahrschcinlichkcitsrechnung, 2 Aufl., 1910, 34-78- 

" Op. cit., 226ff. 

*' Op. cit., 241. Much of the dispute as to whether the normal law 
is realized in fact, depends on just how much departure of fact from 
theory we allow without giving up the theory. Von Kries could call 
normal in 1886 what Urban would see as asymmetrical in 1910: stand- 
ards have gotten more rigorous. 

*7 Op. cit. 10-83. 
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brings together the experiments on the drawing of balls and 
the like, and shows that with increasing number of cases the re- 
lative frequencies lie within a decreasing Spielraum and thus 
in a sense approach the expected frequencies. He then goes 
on to show that the frequencies of social statistics behave in a 
manner similar to the frequencies of the experiments on 
" chance." He is not so much interested in the applicability 
of the normal law as he is in the facts. The appeal to facts 
is, however, always a protest against theory which is given 
a priori. 

After all the facts are the scientific business. We have 
traced what seemed to be a growing realization of the logical 
inadequacies of a theory, but have we perhaps not been wit- 
nessing a deepening appreciation of the facts ? When anthro- 
pometric measurements were first being made, there stood 
out the fundamental fact of the massing of cases about the 
average, the rapid falling off of more extreme frequencies, and 
the extreme rarity of widely divergent cases. To this extent the 
normal law was the fact. But as interest centered upon the 
details, the inadequacies of so simple a generalization became 
apparent. There was effort enough at reconciliation, but, in 
general, science kept to the facts, and a more flexible system 
of representations came into use. 

There is a pretty instance of the inadequacy of the normal 
law to scientific description in a research of Pearl's.* ** Pearl 
studied statistically the number of leaves in a whorl in Cera- 
tophyllum. He found that the distributions for number of 
leaves were skewed one way at the proximal end of the main 
stem or of a branch, the other way at the distal end, and that 
the form of the distribution passed through symmetry some- 
where between the two ends. Thus he writes : 

The phenomenon of skew variation stands forth in this case, free 
of doubtful interpretation through selection or any similar factor, 
clearly and definitely as a phenomenon of growth. In the face of 
facts of this kind it is difficult to understand how anyone can be so 
firmly convinced of the AUgemeingiUtigkcit of the normal or Gaussian 
law, as some biologists still are . . . Skewness in variation is a 
very real biological phenomenon, which may be changed and modified, 
not only in degree, but in direction, by various biological factors like 
growth, as, for example, in the present case. 

In other words, if nature is aiming to make something fol- 
low the normal law. then, as the stem of Ccratophyllum grows, 
she changes continuously that something which is to fit the 
law. The real problem of scientific description is an account 

**• R. Pearl, Variation and differentiation in CeratophyUum, 1907; 
especially 90 f. 
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of nature's changing. To assume the normal law in such 
a case would be to shut one's eyes to the fact. 

Here we may leave the question of the a priori nature of 
the normal law. There is, after all, no magic in it. It gives 
us back always what we put into it. If we know from ex- 
perience what nature is up to, as we do with the coin, then we 
can proceed upon cogent reasons to apply the law and we get 
results. If we do not know, we must api)eal to nature and 
see. We have then no reason to expect that we are going to 
find the law before the appeal is made, whereas we have con- 
siderable reason to expect not to find it, since the form of 
distribution depends on the unit of measurement and we have 
arbitrarily chosen one of a possible infinite number of units. 
When we do go to nature we find all degrees of resemblance 
to the law and divergence from it, and we may even find that 
the degree of divergence from the normal becomes the sig- 
nificant fact of our observation.*" 

3. The Relation Between the Unit of Me.xslrement 

AND the Form of Distribution 

We have seen that if we alter the unit of measurement we 
alter the form of the frequency-distribution, and that if the 
change is in accordance with any function other than direct 
proportionality we get alterations of the skewness of the curve. 
Bertrand made the point with especial clearness, and it is 
strange that a relation so obvious should have received so 
little attention. 

W'illiams recently ran upon the difficulty when experimen- 
tally he obtained psychometric functions for memory.'"' He 

**" We have noted that the universality of the normal law was con- 
tested by the following persons: Bravais, 1845; Quetelet (admitted 
Bravais' argument), 1846; Lexis, 1877; Galton. 1879; McAlister. 1879; 
Bertrand. 1889; Pearson, 1895 and emphatically in 1900; Pearl, 1904; 
Urban. 1910; Edgeworth, limitedly in the Britannica. The list is by 
no means complete. We may add : R, L. Ellis, Philos Mag., 3 scr., 
1850, 321-328; Jevons, op. cit., 1883, 374 ff. : Venn, Nature. 36. 1887, 
4iiff. and Logic of chance, 1888, 23-52, soiff. ; Fisher, op. cit., 1917, 
149. Urban, op. cit., 241, mentions Helmert, I^urent, Bessel. Guar- 
ducci, and Edgeworth as demonstrating asymmetry of distribution. 
Fisher, loc. cit.. refers to Oppermann. Cournot, and Dormay (especially 
Dormay) as showing the inadequacy of the Gaussian dogma. Urban's 
serious consideration of Pierce's data as showing symmetry is hard 
to understand for Pierce's symmetry was presumably assumed in the 
first place. His beautiful curves must have been fitted, for all he says 
of them, by eye, and when one attempts to treat his data statistically 
they do not check. E. g., the numbers of cases for days 20 to 24 are 
respectively 495, 494, 502, 499, 498, and 497. Each should be 500. 
C S. Pierce, Report of U. S. Coast Survey, 1870, 2i2ff. 

•''^' H. D. Williams, Amer. J. Psychol. '29, 1918. 219-226. Sec also 
Boring, Psychol. Bull. 15, 191 8, 32 f. 
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expressed the frequencies for recall of a material as a function 
of the number of repetitions of the material, but he felt, for 
certain cogent reasons that the student of memory will appreci- 
ate, that the repetition was not a satisfactory unit in terms of 
which to work. The psychophysical effect of an early repeti- 
tion is presumably greater than that of a late one and Williams 
would have liked a more truly mnemonic unit. If he could 
have taken the normal curve a priori as the necessary function, 
he could have adjusted his results to it and have discovered a 
mnemonic unit that was some particular function of the num- 
ber of repetitions. Such a relationship would have provided 
a knowledge of the effectiveness of successive repetitions and 
would have produced a method for use with other mnemonic 
measures. All measures eventually could have been interre- 
lated, and a great advance made in the psychophysics of mem- 
ory. Unfortunately, however, there was no justification for 
assuming the normal law, and, with both law and psycho- 
])hysical unit unknown, Williams, as he realized, was placed in 
the dilemma of being able to reason from neither to the other. 
The way out, of course, was to give up the impossible, and 
to stick to the observed facts, leaving the frequencies to stand 
as a function of the number of repetitions. 

Trabue, in attempting to establish a language-scale " with 
equal distances between steps," ran into the same difficulty.*^ 
His material, — sentences to be completed by the Ebbinghaus 
method, — had no quantitative aspect except the number of 
arbitrarily chosen completion-tasks that could be successfully 
accomplished. He chose, therefore, to assume the normal law 
and to calibrate his material by reference to it, taking the prob- 
able error as the unit.'^ His hint of a cogent reason back of 
the normal law stands quite unsupported." Now the language- 
scales presumably do " work;" but if they do, it must be for 
the reason that this form of measurement, pretending to 
nothing more accurate than Quetelet achieved, counts his de- 
gree of rigor successful. 

'•* See foot-note above, p. 12. 

•'- Pp. ,v>ff. There is a further, 5;omevvhat obscured assumption, vis., 
that the P. E. for one age equals that for another: see pp. 54flF. That 
the dispersion would not alter with age would hardly be expected; 
cf. J. B. Miner, Deficiency and delinquency, 1918, 252ff. At any rate 
the assumption is gratuitous, unless, as is alwavs true, we argue that 
the unit is the premise in the case, and that premises arc indisputable. 
The law of insufficient reason is usually applied to personal pre- 
dilection. 

*• A foot-note on p. 31 says of the normal law: "If this assumption 
is made the results that follow are in . . . close accord with 
known facts ; " but there is nothing more. 
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These two papers are but examples of how the problem of 
the unit arises in very different fields of mental measurement 
and how their solution is balked by an inability to assume in 
advance some distributive function like the normal law.'* In 
such cases the limitation is pretty clear, for we have to make 
an assumption and it takes but little argument to show that an 
assumption in itself can not be iact. 

There is, however, a more subtle way in which the will 
to believe in the normal law gets in its work. Suppose we give 
up assumption and go to experience, in order to study a special 
group of related phenomena ; and suppose we find that very 
many of these phenomena, as we measure them, are distributed 
every one in accordance with the normal law? May we not 
conclude by analogy that the same law applies to other pheno- 
mena? If a penny comes heads and tails equally often, will 
not a silver dollar? If stature follows the normal law, what 
about length of forearm? 

The answer is that it all depends on how much one knows 
of the nature of the case. One may reason from the penny 
to the dollar, if one knows — inductively, from experience — 
that homogeneity and shape in the penny are the attributes 
that condition the law, whereas size, chemical constitution, 
color, etc, are irrelevant. (Even so one may make a mistake; 
a magnetized steel disk in a magnetic field might give unex- 
pected frequencies.) To reason from stature to length of 
forearm, however, requires that we know that the size of 
the forearm is conditioned in the same way as is the total 
length of the body. It is not enough to know that both fore- 

'* There is no need to assemble a list of studies where the error in 
question is committed. Ofter\ it is present only by implication. Pear- 
son, for example, in his study of " The relationship of intelligence to 
size and shape of head, and to other physical and mental characters," 
Biotnetrika 5, 1906, 105-146, assumes the normal curve in order to pro- 
vide a scale on which his results may be plotted. He is careful to 
point out that the assumption is merely for convenience and that it 
does not affect the chief business of the paper, vis., the computation of 
correlation ratios (pp. io6f., 118). Very well. But then Pearson 
proceeds to set up a scale of units called " mentaces," with every unit 
l/ioo parts of a particular group that about equals the standard de- 
viation. A complete scale of mentaces is suggested, ranging from 
— 300 to +300. Offhand it looks like measurement, although the care- 
ful reader discovers that it is merely an illusion resulting from over- 
indulgence in the normal law. 

Miner's discussion, op. cit., 254-276, is here to the point. Miner sees 
the problem of the unit (255f.) and combats the Gaussian superstition 
(267ff., 272-276). His strictures on Pearson (272ff.) are tolerant. He 
does not seem, however, fully to appreciate (in spite of pp. 255 and 
273f.) that the problem of the unit and of the form of distribution are 
one and the same. 
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arm and stature depend on the same factors; we must know 
that they depend upon them in the same way, that is to say, 
we must know that we are dealing with the same scale of 
growth. If the forearm were to vary as the square of x and 
stature as the cube of jr, then prediction that the distribution of 
the one would be like the distribution of the other would be 
doomed to disappointment. With the coins, we know that 
the scales are comparable ; each is expressed in percentage of 
heads. But in biological and psychological phenomena we can 
scarcely hope for any such certain analysis of the essential 
conditions. 

Apparently then sometimes we may generalize and some- 
times not. Can we make out a list of the classes of phenomena 
to which it is safe to say that the law applies? At least we 
may try.** And we shall have to consider five classes. 

1. In the first place there are the Gliickspiele, — coin toss- 
ing, card drawing, dice throwing, roulette, and the persistent 
urn or bag with the red and white balls inside, that introduces 
all students to the theory of probabilities. In such cases the 
presumption for the validity of the law is stronger than any- 
where else. It seems that the red and white balls ordinarily do 
come out of the bag about equally often if they exist in equal 
quantities inside. Westergaard in 10,000 drawings got 5,011 
white balls. Yet Pearson found that Weldon's 26,306 throws 
of dice exhibited " a bias toward the higher points." He 
calculated that the chances of 5 or 6 coming up on these dice 
exactly one-third of the time were less than two in 100,000, 
but that the chances of 5 or 6 coming up .3377 of the time 

**What is needed is a comprehensive statistical study. If some one 
would get together only a hundred distributions based on large num- 
bers (physical, biological, and mental distributions as found in nature, 
and distributions from such things as games of chance, tide tables, 
incommensurable numbers, etc., as found in human civilization), and 
if he would treat them all accurately by the same method, applying 
some criterion of goodness of fit to the normal law (cf. Pearson, 
Phil. Mag., op. cit.), we should begin to have some notion of the way 
in which all these things do behave. But the inexperienced statistician 
should not begin lightly on such a task. He must be prepared to use 
much judgment before results taken under very different conditions 
are comparable. The very decision as to the size of the class-interval 
in every case is tremendously baffling; and there are questions of 
weighting that are equally bothersome. When this task is done he 
ought to fractionate and do it all over, in order to see how the prin- 
ciple of the Spielraum as dependent on the law of large numbers works 
out And after that, he has left the study of the effect of changes in 
the scale of units. How does the goodness of fit alter when the 
logarithm or the square root of the measure is substituted for the 
measure, and how much does it alter and under what conditions does 
it alter most? It is a large order and one that is well worth filling. 
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were as great as two in 16. " Oh well," we say, " you could 
not expect any real dice to be exactly homogeneous. There 
is not much difference between .3377 and yj." No, and in any 
real experiment ideal conditions are never exactly realized. 
All experimental observation is only as accurate as the con- 
trol of the conditions of observation.^* The tendency with 
Pearson's method is to conclude from particular cases against 
a generality by a method more precise than the precision of the 
observed cases allows.*^ In general the Gliickspicle seem to 
follow the law as well as the faulty conditions of their con- 
struction and operation permit.*^** 

2. It is generally maintained that the occurrence of digits 
in the expansion of an incommensurable number like tt. c. 

\/2, log 7, etc, follows the normal law, and that all digits in 
the long run occur equally often. Here the law of insufficient 
reason is peculiarly tempting. If there is no relation at all 
between the intrinsic properties of a circle and the number of 
fingers on the two human hands which determined the decimal 
system, then why should not all digits turn up equally often 
in the expansion of 7r? There is no reason why they should 
not. The fact is that in the first 707 digits of the decimal of 
IT the sevens occur only three-fourths as often as they should, 
although the other digits do better by the law.'" This case, 
however, is but a single one,*** and. as Venn points out, the 
chances of one digit's deviating from equality as much as do 

'^^ Of course we want the die to come up equally often on every 
face. When it does not, we would rather blame the die than the law. 
But, though such a gaming * instinct ' may be built into human nature, 
it is nevertheless an insufficient reason for science. To blame the die 
because it does not fit the law is unfair; but to say that the die because 
of practical conditions does not disprove the law or even that it does 
approximately prove it, is allowable. 

*^ But this is a paper in itself. 

*^ For summaries of results, see Westergaard, op. cit., 21-38; Pear- 
son, Chances of Death, 1897, i. 11-25, 44-62. The failure of Monte 
Carlo to obey the law of chance seems not to apply to all roulette; 
V- PP- 57f- Westergaard's experiment is in op. cit., 36f. ; Pearson's 
computations are in Phil. Mag., 5 ser., 50, 1900, lOyd. See also Fisher, 
op. cit., 127-145. 

*" The actual frequencies, which Venn who discusses them (see note 
below) does not give, are: 0, 73; i. 78; 2, 72; 3, 74; 4, 741 5, 63; 6, 68; 
7» 53; 8, 7s; and 9, 79. The expansion of is by W. Shanks, Proc. 
Roy. Soc. 21, 1873. 319. 

*<* There is no reason why a division of a decade by a trinity should 
be prepotent of other trinities, that 10 divided by 3 should be 3.33333 
. . . (in the decimal system; the duodecimal system gives a com- 
pleted two-digit quotient) ; nor is there any reason why the product 
of 12345679 by 27 should be 333333333. except the absolutely adequate 
reason that such is the inherent nature of the case. But in the realm 
of probabilities these exceptions help to prove the rule. 
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the sevens is one in four." Edgeworth found that there was 
one chance in ten that the first 1,800 digits of the expansion of 
the fraction 1/1861 were following the law of chance,** Both 
he and Venn are convinced, however, that the rule of the coin 
is applicable to such series of digits, and indeed such is th« 
presumption though the generality is here less well established 
than for games of chance.** 

3. In 1904, long after the publication of his first papers on 
skew variation in homogeneous material, Pearson made the 
following statement: 

[Suppose] we assume >t certain distribution of frequency for the 
character in human populations. This distribution of frequency is 
given by the Gauss-Laplacian normal curve of deviations from the 
mean. . . . Now the problem before us is the following one: — 
Is this assumption legitimate F It certainly is not true for organs and 
characters in all types of life. But it really does describe in a most 
remarkable manner the distribution of most characters In mankind 
... I should be the last to assert that no human characters can 
be found that do not diverge sensibly from this Gaussian distribution. 
But I believe they are few, and that for practical purposes we may 
with nearly absolute safety assume it as a first approximation to the 
actual state of affairs.** 

Everything hinges here on the word " approximation." The 
case is very different from that of the coin or of the incommen- 
surable number. We do not know anything about the units 
with which we are working except that they are the units with 
which we are working. When we change from the penny to 
the dollar we keep the same scale, one of proportions of heads 
in a two-fold universe; when we change from v to y/2 we 
also keep the same scale, one of proportions of digits in a 
ten-fold universe, but when we change from stature to the 
forearm we have no guarantee that the inch means the same 
thing biologically. And we must use a biological unit, if we 
are to bind our class together by a biological concept, if we 
are to predicate the normal law of all human characters. That 
the form of distribution is a function of the unit is unescapable. 
What we need to know, and what we do not know, is whether 
the differences that would occur with biologically reasonable 

"Venn, op. cit., iii-m8, 247f. 

"' Edgeworth, Cam. Philos. Trans. 20. 1905, 128-130. 

" See also S. Newcomb. " Note on the frequency of use of the 
different digits in natural numbers," Amer. J. Malh. 4, 1881, Mf. 

**Biomelrika 3, igo4. I42f- Many curves are given which hok like 
good fits. The measures of goodness of fit obtained by Pearson 
A. Lee. ibid. 2. igoj, 357-462, show great variation. There 
odds that the statures of "mothers" follow the law. and 
chances in a thousand that the forearms of " fathers," ' 
" daughters " do. Pearson seems here, as wc should tilM 
elsewhere, to take his own criterion with a grain 
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variation of the biological unit from the physical unit are small 
enough to be included within the " approximation." A certain 
amount of alteration of the scale of measurement still leaves 
a sensibly normal curve. Have we any cogent grounds for 
assuming " with nearly absolute safety " that " the actual state 
of affairs " is not enough differently conditioned from those 
that we know about as to render it widely divergent from the 
normal law? This is a reasonable question, and within ap- 
proximate limits it may be answerable. Certainly we may 
not generalize with Pearson on any other basis, and certainly 
Pearson neglects to provide this basis.** 

4. On such an insecure structure does Pearson attempt to 
build further. If the physical is normal; why not the mental? 

I put the problem to myself as follows: — Assume the fundamental 
laws of distribution which we know to hold for the physical char- 
acters in man, and see whither they lead us when applied to the 
psychical characteristics. They must: (a) Give us totally discordant 
results. If so, we shall conclude that these laws have no application 
to the mental and moral attributes. Or, (b) Give us accordant results. 
If so, we may go a stage further and ask how these results compare 
with those for the inheritance of physical characters.** 

(The paper is on inheritance.) The assumption of the nor- 
mal law gives results for the mental characteristics that look 
like the results for physical characters. Hence we may go 
ahead with our correlations in each case to indicate the degree 
of inheritance. The assumption accomplishes little beyond 
providing the scale for the printed graphs of intelligence ; but 
that was in 1904. 

In 1914 we find Pearson still arguing for a normal dis- 
tribution of intelligence, and the occasions for his argument are 
certain empirical results which did not show a good agreement 
with the " Gaussian " law.*^ He is presenting the results of 
the application of the Jaederholm form of the Binet scale to 
school children of Stockholm. The samples are very small 
(261 normal and 301 defective children). There is one chance 
in 60 that the normal children give but a random deviation 

•^ He is, in fact, not clear on the part played by the unit of measure- 
ment. He is concerned much over the normal law and but little over 
the arbitrary scale of measurement that determines in advance the 
distribution. 

•^ Biometrika 3, 1904, 147. We have seen that Pearson also assumes 
the "Gaussian" curve for mental ability in ibid. 5, 1906, losff. 

•^ Pearson and G. A. Jaederholm, Mcndelism atid the problem of 
mental defect, II: On the continuity of mental defect, 1914; Pearson, 
Mendelism atid the problem of mental defect. III: On the graduuted 
character of mental defect, etc., 1914. These papers are viii and ix in 
Questions of the day and fray. On adjustment to the normal curve 
sec II, 28-36, 46f. 
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from a properly " Gaussian " distribution ; there is one chance 
in 20 that the normal children plus an ideal fraction of the 
defective children are properly distributed in the " Gaussian " 
manner. Eight-year old children taken alone, however, jjo 
show an even chance for the applicability of the " Gaussian " 
law. This is slim evidence, but it appears that it is not yet time 
to declare the Gaussian image a false god : 

There is absolutely no reason why the Gaussian curve should be 
dogmatically asserted Co apply to frequency-distributions of intelli- 
gence . . . Still there are a priori suggestions that it should be 
tried. In the tirst place it does describe with a great degree of ac- 
curacy most physical measurements in man. and secondly, the Bio- 
metric school has found that it gives good results for many measures 
of intelligence. It is the view of the psychological joint-author of this 
paper that its comparative failure as applied to the present data lies 
rather in faults of the tests apphed or in the method of applying them 
than in the non-Gaussian character of intelligence when adequately 
measured.'* 

This quotation is as near a confession of what the Biometric 
School is trying to do as we are likely to get. It is frankly 
seeking always to see Gauss in nature. Its excuse in the case 
of mental phenomena for a prejudice in favor of this one of 
an infinity of possible distributions is that the Gaussian curve 
" does describe most physical measurements in man," and that 
" it gives good results for many measures of intelligence." 
The physical agreements, however, are approximate, as we 
have seen, and the facts with respect to intelligence are ques- 
tioned.'* The real difficulty conies, however, in the grounds 
for analogy. The implication is that we may reason from the 
physical to the mental because, in this case, both are " human," 
and that we may reason from one test to another because both 
are tests " of intelligence." Now we have no distributions of 
'humanness,' but only of measurements of human characters; 
and we have no distributions of intelligence, but only of par- 
ticular measurements of intelligence.^' Moreover, in every 
case the measure is arbitrarily chosen : and it is not even strict- 

**Opp. ciit., Mendelism. eic, II. 46. 

" Uiner, op. cil., 267-279, reviews the evidence for a normal distribu- 
tion of tested intelligence, and concludes : " In spite of these argu< 
ments and the evidence of asymmetry of measurements at least of 
some periods of life it is to be noted that current opinion is probably 
contrary to this hyposthsis [hypothesis. 
I believe, because it has been mainly < 
not of extreme ability : " p. 275, 

"Cf. here Miner's distinction between "physical 11 
equivalent biological units," op. n'l., 255- We have noted t 
does not take advantage of the full force of the diM*— 
physical unit may be irrelevant to the problem m h "* 
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ly a measure, in the sense of being the sum of equal units, un- 
less we make it so on a priori grounds. In an intelligence-test, 
for example, we have no notion whether the difference between 
99 and 100 points is the same difference in intelligence as the 
difference between 9 and 10 points, unless we are ready to 
define intelligence arbitrarily as the ability to achieve j)oints 
in that particular test.^^ Now if we define intelligence with 
respect to one test, we can not assert a priori that any other test 
is a measure of intelligence, and should therefore show the 
same distribution. A posteriori we n'^ay show by correlation 
that a second test measures an ability similar to intelligence 
as defined by the first test, but in such a process we demon- 
strate empirically the similarity of distribution. There is no 
valid reason for expecting normality in one intelligence-test 
because it has been found in another; and the same reasoning 
applies to the argument from the physical to the mental. " 

We are very far, then from a general conclusion that intelli- 
gence, a mental capacity comprehensible apart from the par- 
ticular instrument by which it is tested, is normally distributed. 
Still farther are we from stating that mental abilities, what- 
ever their nature, follow the normal law. 

5. We have to investigate one more class of phenomena, 
the psychophysical judgments. In this case no claim for gen- 
erality has been presented, but the trend of the facts bespeaks 
attention. Urban found that the phi-function of gamma is 
a good hypothesis for the psychometric function in lifted 

^^ No one who has ever " made up " an intelligence test ought to have 
any difficulty in appreciating the arbitrariness of the calibration. The 
tasks of the test are in the first place sheer casual invention. They 
arc put into a scale and tried out. Alterations are made to " improve " 
the frequencies of success in different component parts, but no one 
can work accurately from the frequencies to the scale without pre- 
supposing the form of distribution. There is never any attention paid 
to making equal increments of intelligence measured by equal incre- 
ments of the scale, for the excellent reason that no one has any such 
definite quantitative conception of intelligence. To call a year in men- 
tal age a unit is a fallacy of this sort. See Pearson, Mcndelism, etc., 
II, 36#.; Miner, op. cit., 26ofF. There is no evidence (nor are the 
physical growth curves in any way relevant) that annual increments 
of intelligence are equal in any other sense except in that they are 
annual. Of course a year is a year, if " annual-ness " is what we are 
after. 

T2 Pearson has appointed himself ** watch-dog" of "logic in scientific 
procedure", Mcndelism, etc.. Ill, 3f . ; but he seems to need to make 
friends with one sophistical wolf ("an appearance of knowledge 
where we are as yet in a state of ignorance") in order to attack 
another. 
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weights and in certain acoumetric experiments." Now the 
phi-function of ganima is simply the integral form of the 
normal curve. To say that the phi-function of gamma is the 
psychometric function is equivalent to saying that the dis- 
positional variations of the psychophysical organism, when 
measured in a scale of units proportional to the scale in which 
the stimulus is measured, follow the normal law. If the lifted 
weights are measured in grams and the psychometric function 
approximates the phi-function of gamma, then the organism 
varies in the amount of its disposition for judging "heavier" 
or " lighter " according to normal law, provided always that 
the amount of this disposition is measured in grams. This 
relationship is scarcely obvious and the reader may need to 
read elsewhere,'* before he can accept it. The essential thing 
to understand is that the applicability of the phi-function of 
gamma means that the organism is varying somehow in ac- 
cordance with the normal law, but that the normality of its 
variation is as much a function of the unit in which the varia- 
tion is measured as it is in any of the other cases which vre 
have considered. 

Now can we generalize ? Can we ever say that all psycho- 
physical judgments tend to obey the normal law? Urban 
makes no such attempt; rather is he against theorising and 
for description. " The nature of the dependence," he writes, 
" is not known and cannot possibly be deduced by any con- 
siderations a priori;"" and he refers us for the function to 
"the results of observation." This, to the scientist, is a re- 
freshing return to facts from the realm of logic and mathe- 
matics; but is not final. Something can be said for generaliza- 
tion. 

Unfortunately for ease of exposition, there are two kinds 
of psychophysics. In the one kind stimuli are presented and 
the observer reports upon the sense-impressions. In the case 
of the stimulus-limen, he simply rejioris sensation or its ab- 
sence. He is making a brief introspection. In the case of- the 
differential limen he makes a judgment upon the relative 
degrees of the two sensations, but the judgment is 
actually little more than a comparative description ; the ob- 

"On lifted weights: Urban, op. cit., 257^-; Arch. f. d. get. Psychol. 
16, 1909, 168-22?, espec. 224(. On atoiimttry. H. Keller's cxiieriments, 
Psychol. Stud. 3, 1907, 49-89; »n(l Urban's discussion of them. Arch, 
j. d. get. Psychol. 18. 1910, 400-410. Keller used Wundl's fall D* 
meter, and the all-important unit of stimulua, which :' 
tioned. is the cm. The psychometric functions of t 
are for grams. 

" Boring, Amer. J. Psychol. 38, 1917, 465^. 

" Psychol. Rev. i?, 347. 
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server may be said to be introspecting here too.^" In the other 
kind of psychophysics the observer's attention is directed upon 
the stimulus and not upon his own mental processes. In no 
sense does he introspect. Always he is making judgments of 
the stimulus. In introspective psychology this attitude is 
called the ** stimulus error," but in psychophysics it may be 
in place. Urban's experiments are of this kind,'* as has been 
Oiuch other psychophysical work. There is reason to believe, 
however, that psychology will profit more in the long run by 
work performed under the first attitude described. 

In the case of the " introspective " psychophysics we are 
not to expect a generalization, because everything depends 
on the unit. Were the psychometric function to approximate 
the phi-function of gamma ten times, there would be no reason 
to expect it the eleventh. Suppose the eleventh case were 
the diflFerential limen for auditory intensity with the Fechner 
sound pendulum as the instrument. Will the nonfial law hold ? 
Perhaps when we use as the unit sin^ (®/2). If so, it 
will not hold if we use as the unit. If it holds for neither, it 
may hold for some other function of ©. The reports upon 
sensations depend upon and the momentary disposition of 
the organism, but in no way upon the scale of units chosen. 
It is mere luck if the normal law applies. But whatever luck 
we get is good luck, for the psychometric function gives us 
the law of the dependence of dispositional variation upon the 
scale of measurement which we have chosen. A little knowl- 
edge of sensory mechanisms is worth the loss of a generality. 

When the psychophysical judgments are directed upon the 

7« Cf. the nature of the constant psychophysical attitude set up in 
S. S. George's experiment, Amer, J. Psychol. 28, 1917, 1-37. 

•^ In the discussion of Ueber einige Begriffe und Aufgaben der 
Psychophysik, Arch. f. d. ges. Psychol. 30, 1913, 113-152 {cf. also, e. g., 
Amer. J. Psychol. 24, 191 3, 274), Urban would appear to maintain that 
psychophysics deals with describable mental processes ; but the impli- 
cations in the accounts of his experiments, the lack of a reproduction 
of definite instructions given the observers, and the failure to discuss 
the introspective competence of the observers, all indicate that the 
observers were, or at least may have been, making judgments of stimu- 
lus rather than of mental process. See The Application of Statistical 
Methods to the Problems of Psychophysics, 1908, 5, 14; Arch. f. d. ges. 
Psychol. 15, 1909, 264f. In Psychol. Rev. 17, 229, he speaks of " the judg- 
ments of a subject who compares two stimuli." And indeed in the 
systematic schema of Arch. 30 {op. cit.) he takes account (i) of men- 
tal contents and processes, (2) of physiological conditions and pro- 
cesses, and (3) of physical conditions and processes, but leaves no place 
for meanings, awarenesses, the stimulus in relation to the subject. 
It is doubtful if Urban sought at all to distinguish between Beschrei- 
bung and Kundgabe in the psychical aspect of the psychophysical 
system. 
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Stimulus it may be that we can generalize, for now the scale 
and the judgment are related. With the sound pendulum we 
might be asked to judge the height of the fall, which is 
measured by sin * (0/2), or we might be asked to judge the 
angle. In the two cases we would be judging entirely different 
things, and it is quite possible that the normal law might apply 
in each. If we found that it applied in a large number of cases, 
then we might generalize by saying that errors in the judgment 
of a stimulus, that is to say, errors of observation, are dis- 
tributed normally. This conclusion, indeed, is Urban's : " We 
thus obtain the remarkable result that the foundations of the 
theory of the errors of observation are found in the theory of 
psychophysical measurement."" In other words we would 
demonstrate psychophysically Gauss' original assumption that 
positive and negative errors are equally likely. 

If there is any general answer to the question: When can 
we generalize ? — it is this. We may expect the normal law 
to hold within an entire class of phenomena, when it holds for 
a number of cases within the class, provided always that all 
variations of members of the class are capable of being ex- 
pressed as variations of some common denominator. In other 
words, we must be able to see the same thing varying in 
different situations. With the penny and the dollar, the law 
holds for the turning up of heads. The things that make the 
penny different from the dollar, we know to be irrelevant. In 
lifted weights and acoumetr>' we may know, by a control of 
attitude, that we are studying, not kinaesthesis and auditory 
sensation, but errors of observation. If Urban did know this, 
then he was supplied with the only possible ground for expect- 
ing the one result on the basis of the other. 

4. The Logical Possibilities 
( Conclusion ) 

At last we are ready to take account of stock ! There are 
four logical possibilities, but the circumstances of the case 
are such that it appears unlikely that the actual mental meas- 
urement can make much use of more than one. Ijti us see. 

1. In the first place, there is the possibility of determining 
a priori the form of distribution. This course, applied to the 
normal law. is popular, but it is usually without sanction. In 
quantitative psycholog\' we should resist it. We may not 
assume the normal law in an interpretative study except ujxm 

y Psychol. Rn\ 17. 243; but Urban is bein^ betrayH into K^ncral- 
izing. His statement is based <m\y on the lifted weights and perhaps 
the acoumetrtc experiments. The validity of ^generalization under this 
attitude is hardly to be demonstrated so easily. 
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valid grounds. We have seen that the law of insufficient rea- 
son furnishes no such grounds. Knowledge simply does not 
come out of ignorance. The only scientific grounds that are 
presumptive of the normal law are an intimate knowledge of 
the constitution of the particular case and of the function that 
frequencies of occurrence are of that constitution. Such a 
function comes in science from experience, and, whenever it 
is thoroughly understood, from experiment. On such cogent 
grounds we may conclude a priori to the normal law or some 
other form of distribution, and we are following such a logi- 
cal process in the few cases where we find it legitimate to 
generalize about the form of distribution for a given class of 
phenomena. 

Two corollaries follow. 

(a) If we knew that the normal law had to hold in a par- 
ticular case, then we could experiment with an arbitrarily 
chosen unit and determine, by working from the law, the func- 
tion that the " true " psychological unit, which is following 
the law, is of the arbitrary unit of the experiment. Any such 
hope, however, is bound to be illusory, for a knowledge of the 
constitution of the case involves a priori the knowledge of this 
unit. We may say that, if the dollar is like the penny, we shall 
get 50% heads ; but we can not reverse the argument and say 
that, because we get 50% heads, the dollar is like the penny.*^* 

(b) There is at present very little prospect in the field of 
mental measurement that our knowledge of the psychological 
constitution of a mental function or process will be sufficient 
to enable us to begin work upon a problem with the assurance 
that the resulting distributions must be normal. There is a 
bare hint of an exception, that awaits verification, in the psy- 
chometric functions of errors of observation. But the evidence 
indicates that instances, where there are cogent reasons for 
assuming the normal law in advance of empirical determina- 
tion, will be extremely rare for a long time to come. 

2. We may begin in mental measurement with the psycho- 
logical unit, for if we can not determine the unit from the dis- 
tribution, we may, nevertheless, determine the distribution 
from the unit. Such, in fact, is the necessary scientific order. 

'" /. c, in physical constitution. We are not denying inverse prob- 
ability, but insisting merely that a statement of physical constitution is 
more complex than a statement of frequency and that the same 
frequency may be variously conditioned. If we know only that we get 
50% heads, we can not reason that the underlying physical constitution 
is that of the dollar or the penny. For all we can tell we may be deal- 
ing with an asymmetrical loaded die, with one head and five tails, 
that belongs with the penny only in the matter of frequency of heads 
and not in general physical constitution. 
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The great difficulty is, as we have just pointed out, to find any- 
thing that we may properly call a psychological unit. The 
sense-distance is such a unit. It is a unit of measurement 
that is mental per se.^^ Most of the sensory work in psy- 
chology, however, has had to do with the determination of 
limens and has not made use of the mental unit at hand. The 
extensive psychophysics of memory has not achieved a psy- 
chological unit, nor have the other departments of the psy- 
chology of process. In the psychology of capacity or function 
the case is worse. For example, with intelligeqce, which is 
the mental capacity most often measured, we have seen that, 
not only is there no attempt to make equal increments, on an 
intelligence scale correspond to equal increments of intelli- » 
gence, but that the concept of intelligence is so vague that any 
such accurate quantitative relationship is in practice almost 
meaningless. We are not, however, at our rope's end. 

3. If a psychological unit is not to be achieved we may ^ 
use a " physical " unit, that is to say, some arbitrarily chosen 
aspect of an arbitrary scale of measurement. Such units are 
the year (mental age), the second (mental tests where time 
is the measure), the item or task (where the number of points 
is the number of unit tasks completed, e. g., the U. S. Army 
intelligence tests), the gram (lifted weights), the syllable 
(memory exi)eriments), and so on. Every such unit is ar- 
bitrary. There is no evidence that equal increments of its 
scale correspond to equal increments of the psychological 
entity measured. When we define intelligence, in order to 
gain definiteness of conception, as ability in some particular 
test, we are simply substituting a " physical " unit for the 
ideal, but unachievable, psychological unit. Now the applica- 
tion of a unit that is not psychological to a quantity that is 
psychological does not yield a measure of the quantity. It 
will place the quantity in a given position upon the arbitrary 
scale, and will determine the rank-orders of a number of 
quantities so i)laced, but the assumption that rank-orders tell 
the amount of a given quantity, or, if the zero be unknown, 
of a given increment, is, of course, unwarranted. 

There is one case, of frequent occurrence in the behaviorism 

**® Cf. E. B. Titchener, Iixpcrimcntal psychology, Quantitative 
student's manual, 1905. xix-xxxvii. The thing is so simple when it is 
seen! In physical science the nature of the unit is given in the pre- 
suppositions of the science, and in psychology it is given mentally in 
the sense-distance. It is the indefiniteness of the mental function that 
makes trouble and gives rise to the attempt to create a unit in retro- 
spect by an appeal to the hjrpothesis of the normal law. Since this 
paper deals with the appeal to the normal law, we may, however, pay 
homage to the sense-distance and proceed. 
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of mental tests, where the " physical " and psychological units 
seem to become identical. Suppose we are studying the learn- 
ing of typewriting and express our results in the ntunber 
of words written per minute. Do not words-per-minute tru- 
ly measure ability in typewriting? Here we are involved in 
a question of point of view. Words-per-minute measure the 
product of typewriting. They may perhaps be said to measure 
ability in typewriting from the point of view of the employer 
of a stenographic force ; they are the ability of his office force 
over against a given job. A behavioristic psychology that 
identified behavior with mere product, without any reference 
at all to the conditions of the product, might take the point 
of view of the employer ; but such a psychology would achieve 
only a physics, or more likely a cornmon sense, of typewriting. 
Any definition of behavior as response to a situation *** brings 
in the behaving organism and changes the ground. We can 
not say that words-per-minute truly measure the behavior 
of the psychophysical organism or its response to the situa- 
tion. Does an increment of ten words per minute mean the 
same change in ability or in behavior or in response when 
added to an ability of 50 words per minute as when added 
to an ability of 100 Words per minute ? To the employer, yes ; 
but not to the psychologist, or, presumably, to the organism. 
It is indeed an heroic measure, when we can not make the unit 
psychological, to attempt to a-psychologize psychology. 

4. We are left then with the rank-orders of our psycho- 
logical quantities, given by reference to a fixed but arbitrary 
extra-psychological scale ; and it is with these rank-orders that 
we must deal. We are not yet ready for much psychological 
measurement in the strict sense. It is true that psychophysics 
may yield a unit and also true that ordinarily it does not. The 
sense-distance has had only a limited use, and we do not yet 
know that the stimulus-distance ( for it is upon stimulus-dis- 
tances that the psychometric functions of errors of observation 
are founded) constitutes a true unit in a behavioristic psycho- 
physics. The case, however, is not so bad as it seems at first. 
There is nothing new in the contention that mental measure- 
ment is impossible,'*- whereas now we do gain the assurance 
that rank-orders at least are validly demonstrable. And there 

_ _ . - - J I — -* 

*•* Cf. the point of view of behavior presented by E. B. Holt, The 
Freudian unsh, 1916, espec. iSjff. Behavior is what the individual 
is doing, not that he is moving. We can perhaps measure movement, 
but we have yet to conceive the unit for ** doings." 

**2 Indeed, in confining ourselves to a consideration of the part played 
by the normal law, we are leaving a famous controversy untouched. 
Cf. O. Klcmm. A history of psychology, trans. 1914, 150-155, 232-267. 
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is a great deal that can be done with rank-orders. We can 
deal with frequencies, medians, and quartiles. For example, 
it is considerable to know of two groups that the lower quar- 
tile of the ranks in one overlaps and is practically coincident 
with the upper quartile of the other. What we must remem- 
ber, however, is that we are dealing with the statistics of 
medians, quartiles, contingencies, and correlation ratios; not 
with the statistics of averages, standard deviations, coefficients 
of correlation, and linear regressions. All those statistical 
constants, that imply a scale of equivalent units, violate in use 
the conditions of the case and lead to a precision of result that 
is an artifact. The serial constants, that do not presuppose 
a unit, yield less intricate resultants, but they present a rougher 
picture that represents truly the rough material which they 
describe.®* 

The initial error in the application of the theory of prob- 
abilities was the assumption of the law of insufficient reason. 
It was wrongly supposed that knowledge could somehow be 
wrought out of ignorance. This very error, however, has never 
been routed. It has gone on, multiplying mischief. The substitute 
for insufficient reason is cogent reason. The more we know 
of the intimate nature of the entity with which we are dealing 
the more accurate and complete can our descriptions become. 
But, if in psychology we must deal — and it seems we must — 
with abilities, capacities, dispositions and tendencies, the na- 
ture of which we can not accurately define, then it is senseless 
to seek in the logical process of mathematical elaboration a 
psychologically significant precision that was not present in 
the psychological setting of the problem. Just as ignorance 
will not breed knowledge, so inaccuracy of definition will 
never yield precision of result. 

*•* Cf. C. J. West, Introduction to mathematical statistics, 1918, 94. 
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Introduction 

The primary aim of this study is to describe the course of 
foveal adaptation to color. We have also obtained records 
of the times of adaptation, and have attempted to show their 
variation with variations of intensity and chroma; but our 
main purpose throughout the experiment has been to secure 
introspective reports of the attributive changes which occur 
while the fovea or macula lutea is under stimulation by a color, 
from the moment of exhibition until the color has disappeared 
or until there is no further alteration of hue or tint or chroma. 
The peripheral retina is discussed only in so far as its dis- 
cussion bears upon adaptation at the fovea. 

Wherever possible, all earlier experiments which seemed 
to relate, directly or indirectly, to our problem were repeated, 
and their results tested, before our own technique was finally 
decided upon. Very little work has been done, however, that 
bears directly upon foveal adaptation considered as a mode 
of experience. Adaptation in general depends (1) upon wave- 
length, wave-form, and wave-amplitude of light, and (2) 
upon the time during which the light-waves affect the eye. 
Hence the problem may be approached from the side of light- 
dark adaptation, of color adaptation, or of negative after- 
image. Previous investigators have studied the first and third 

1 From the Psychological Laboratory of Cornell University. 
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of these topics rather than the experienced course of color 
adaptation. 

The term adaptation, as applied to visual experiences, was lirst used 
by Aubert, to denote " the accommodation of the eye to light- intensi- 
ties."' Nowhere in his writings does Aubert connect this term with 
color-changes, for which he uses the term ' fatigue.' In his paper on 
fatigue and retinal after-image.' as elsewhere, he argues that there is 
a close analogy of function between the fovea and the peripheral 
retina. Colored objects, he says, appear colorless in both direct and 
indirect vision, if the stimulus is sufficiently long continued. He is, 
therefore, familiar with complete adaptation, but includes it under the 

Exner, working under the direction of Helmholtz, made the first sys- 
tematic study of adaptation (fatigue) to color- stimulation.* In an 
experiment in which he describes the course of the after-image, he 
finds that three parts of the spectrum are much less altered in ap- 
pearance by ' fatigue ' than other parts, namely, R from the end of 
the spectrum to a point between the lines C and D, G between E and 
b, and B near G. He notes also that, if the after-image of a 
color is projected upon another color of the same hue, this second 
color appears much less .latu rated." 

Von Kries investigated the problem of adaptation from both the 
physical and the psychological points of view. He found that " with 
long fixation, a color loses in brightness as well as in saturation."* 
suffer no change in hue. while the other colors change in the direction 
of r or B from G. 

Hess made a study of the tone-changes of spectral colors when the 
retina was fatigued with homogeneous light.' He observed that all 
colors possess either a T or a B valence. That is, all colors, from 
near a pure R to a pure y, or near a pure G to a pure Y, will change 
under adaptation towards Y; and all colors from near a pure /f to a 
pure B. or near a pure G to a pure B. will change towards B. Further, 
during the process of adaptation the stimulus-color always becomes 
less and less saturated, until it disappears; the complement of the 
stimulus -color always remains unchanged in hue ; and the appearance 
of a spectral color after adaptation corresponds in general to a mix- 
ture of that color with its complement. 

Burch was able to produce temporary color-blindness by means of 
general adaptation at any intensity." In an article entitled "On the 
Production of Artificial Colour-blindness to Successive Contrast" he 
describes the process of adaptation as complete for R. G. B and V. 
In another experiment he was able to get complete adaptation in 3 
min. when the intensity of the stimulating light was bright moonlight. 
His method for very high intensities was as follows: The eye of an 

>H. Aubert. Fh\-sioL d. N.-t:haul. 1865. jg ff. 

' Moleschou's Untersuch., IV, 1858, 22o ff. 

• J. Aitken,ffoy. Scot. Sac. of Arts. Proc. 1871-2, and E. Hunt, Co/our 
Vision, Glasgow, 1B92, made similar studies of adaptation. A detailed 
account of their method and procedure is given later by Burch. 

> S. Exner, ' Ueber einige neuc subjective Geiichtierschetiuuigen,' 
Areh. f. Physiol.. I, 1868, 375-394 ^^ 

•Nagel's Handb. d. Physiol, d. Mensch., ill, IpOJ, i 
Further, K of a wave-length of 50ouu> G of soOMtl 

,^ „_.. . .. , -—fc.. 1890, XXXVI, ,'■-*' ^^^ 
PM., 191 11, 1899, I- 
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observer was exposed to bright sunlight, which had been focussed by 
a burning-glass through a colored screen. After the eye had been 
subjected to this intense light until all sensation of the particular color 
was lost, the observer proved to be temporarily color-blind to the color 
used in stimulation. Further, four parts of the spectrum, R from A 
to B, G in the neighborhood of E, B about half-way between F and G, 
and V at and beyond H, showed marked fatigue-effects, differing in 
degree but not in kind. All direct sensation of the stimulus-color was 
temporarily lost: R for lo min., G for a still longer period, while the 
recovery from K-blindncss might require a couple of hours. When- 
ever the eye is completely fatigued to any color, that color is absent 
from the spectrum, whatever the fatiguing intensity may have been. 
The observer is, in fact, color-blind for the particular color. After 
fatiguing the eye with three of the four colors, Burch found that only 
one color remained.® 

Troland has unpublished data from which he is able to determine a 
theoretical course for the process of adaptation in all the adapting 
sense departments. Retinal adaptation follows the same general course 
as that of the other adapting organs.*^ The rate of the process is 
greater in the beginning, with a decrease rapid at first, then more 
gradual, until it finally reaches a level at which it is constant.** Tro- 
land finds also ** that, at least for stimuli of fairly high intensity, 
adaptation does not proceed to a point at which the resultant sensation 
reduces to a neutral gray."*^ 

In sum, then, Exner, von Kries, and Hess come to almost exact 
agreement with regard to the gross results of adaptation to color, (i) 
The 'primary' colors, Y 550-574mm» G 495-520 mm, B 435-471 mm, do not 
change in hue under the process of adaptation. Hess finds a psycho- 
logical R outside of the solar spectrum which also does not change. 
All other colors change either towards )' or towards B. (2) A color, 
after adaptation, corresponds in general to a mixture of this color 
with its complement. 

As regards adaptation to color at high intensity, there is difference 
of opinion. Burch gets complete general adaptation with any intensity 
which produces temporary color-blindness to the stimulus-color. Tro- 
land, on the other hand, finds that color-adaptation at high intensity 
does not reduce the color to a neutral gray. 

Experimental: Plan of the Experiment 

The present experimental work upon foveal adaptation to 
color was begun in October, 1918, and ended in September, 
1919. The observers were Dr. C. W. Bock (B), Mr. H. Shep- 
pard (Sh) and Mr. M. J. Zigler (Z), instructors in psy- 
chology, and Mr. H. Liddell (L), Miss A. K Sullivan (S), 
and Miss M. Finck (F), graduate students in the department. 

L, S and Z were given several weeks' training before any 
data were taken for our records ; F was relatively unpractised. 

» A. W. Porter and F W. Edridge-Green, Proc. Roy. Soc, 85 B, 1912, 
435 ff, find somewhat different results for B and G; but Burch, Proc, 
Roy. Soc, 86 B, 1912-13, 1 17-18, argues that their work was not care- 
fully done, and that their results are not strictly reliable. 

10 L. T. Troland, Am. J. Psxch., 25, 521 ff. 

^^Ibid., 508. 

12 Ibid., 520. 
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Our object, as has been stated above, was to describe the 
course of foveal adaptation to color under as many different 
conditions as possible. We do not attempt a theory, nor do 
wc draw any theoretical conclusion whatever.^' We aim 
only at a qualitative study of the experienced course of adap- 
tation, with secondary reference to the times of adaptation 
for the different colors used. 

The experiment as a whole comprises three parts. In Part 
I. we examine general adaptation to a surface color in direct 
sunlight. Here the experienced course of adaptation is de- 
scribed in its various stages. In this preliminary experiment 
we also take account of foveal adaptation in a general and 
tentative way. In Part II. we work with surface-colors, and 
the process of adaptation takes place under certain controlled 
conditions. These conditions greatly reduced eye movement, 
and kept the illumination constant. Here we describe the 
experienced course of foveal adaptation to 9 different colors, 
R, O, K, YG, G, BG, B, V, and C. In addition we consider 
the effect of chroma upon adaptation. In Part III. pure spec- 
tral colors are used with various intensities of illumination. 
Here we describe the experienced course of foveal adaptation, 
and note in what respect this process differs from the course 
of adaptation when a surface-color is used. Difference of 
chroma is also considered. Two colors, differing in hue, are 
matched for chroma, and the process and time of adaptation 
are recorded in each case. We also give the results of some 
experiments made with high intensities of stimulus. 

Part I.: Preliminary Experiment 

GENERAL ADAPTATION IN DIRECT SUNLICHT 

We are here concerned to determine the course of general 
adaptation when a surface-color, illuminated by direct sun- 
light, stimulates the entire retina. In former experiments 
peripheral adaptation to color has been found to be more rapid 
than foveal.^* Our main problem throughout the preliminary 
experiment was the study of the course of adaptation, by 
introspective observation, as the process travelled over the 
retina from periphery to fovea. If there is a rapid fading-out 
of a color under peripheral stimulation, as is indicated in the 
literature, it ought to be possible to observe this change in its 
progress towards the central retina. 

*^ Papers on 'An Experimental Treatment and Discussion of the 
Theory of Adaptation and Color Vision ' as well as * The Early 
Development of Color Vision ' are now under consideration and will 
follow shortly. 

**J. W. Baird, Color Sensitknty of the Peripheral Retina, 1905, 
53-74. 
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Procedure. — A drawing-board of 28 x 36 in. was fastened 

in a window on the west side of the optics room. The board 

served as a table upon which to place the stimulus-color. The 

following papers were selected for stimuli in the preliminary 

tests : 



Color 


Brightness 
Value 


Match to 
A Gray 


Brightness Value 
of Match 




Black White 




Black White 


R 
BG 


288° 72° 
206 154 


211° 
149 


88° 272^ 


Y 
B 

GY 
V 


144 216 
263 97 

in 

162 198 
285 75 


170 
190 

125 
235 


154 106 
112 248 


C 
G 

B 


259 101 
250 110 


208 
132 


97 263 



G 

B 


216 144 


92 
120 
148 


112 248 



A sheet of colored paper, 19 x 24 in., was spread upon 
the table. In the center of the sheet was a very small light 
dot for a fixation-point. O sat facing the stimulus with one 
elbow resting upon the table and the chin in the palm of the 
hand. This position brought the eye within about 25 cm. of 
the fixation point, and was found to be convenient for fixation 
in monocular vision. All the experimental work for this part 
of the experiment was done during the months of July and 
August, from 2 to 4:30 o'clock in the afternoon. We were 
careful to select days when the sky was free from clouds or 
haze.^° 

The instruction to was to report all change in color sen- 
sitivity, from the time the eye first fixated the stimulus until 
the color either faded out to a gray, showing no trace of 
color, or reached a stage where no further change in hue, tint, 

1* It is very difficult to get complete adaptation to R, BG, B, C and 
F in a reasonable length of time unless the sun is shining brightly. 
The sky must be free from clouds or haze, or the times of adaptation 
will vary considerably. 
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or chroma was perceptible. O was asked to give a running 
report of all sensory change, and in as much detail as possible. 
Results. — The results are given in summary for the different 
observers and stimuli. 

Observer B. Stimulus >'. — A gray film soon appeared in front of 
the stimulus-color. This film came in from the periphery. There was 
a slow change in chroma until the color faded out to a white or very 
light gray. A small area surrounding the fixation-point persisted 
longer than the other parts of the field. The change was slow at first, 
then more rapid towards the last. 

Stimulus BG. — The outer edge began to pale rapidly at first. This 
paling extended inward towards the center. The center remained 
richer in chroma than the outer edge for some time. Finally the 
surface evened up into a gray field. 

Stimulus B. — There was no change in hue. The haze appeared over 
the surface from the outside, although very slowly as compared with 
some of the other colors. The color persisted for a considerable time 
around the fixation point. In the process of fading out there were 
many bluish spots scattered about among white filmy spots. These 
spots would even up into a white or light gray surface. 

Stimulus R. — While the color was fading out from the periphery, 
certain portions did not appear uniformly colored; little filmy red 
dots were scattered about over the surface. Finally the red spots 
paled out to gray, and then evened up over the whole surface. The 
color around the fixation-point remained for some time as a dirty 
brown color. The final gray surface was very dark. 

Stimulus V. — There was a rough cloudy surface over the color for 
a considerable time. The color began to pale out from the outer edge, 
and the change traveled towards the center. The roughness always 
smoothed out into a gray film of a thick texture. It is very difficult 
to tell just when adaptation is complete. 

Stimulus O. — It faded into a beautiful light yellow, beginning on 
the outer edge and gradually decreasing towards the fixation-point. 
From the Y it went into a gray which was somewhat darker than the 
O. The steps were perceptible though gradual. All changes were from 
the periphery towards the center. 

Stimulus C. — Almost immediately the surface began to grow white 
in the outer portion of the field. This white gradually approached the 
center. The final stage was a lustrous silvery gray. 

Stimulus G. — There was a slow change in hue from G through Y. 
The Y finally changed into a very light gray, very much lighter than 
the stimulus-color. 

Stimulus GY. — The green faded out of the periphery very quickly. 
This process always took place before the Y began to go. The Y then 
changed into a very light gray. The surface of the stimulus-field at 
times had a rough, uneven appearance. This gradually changed into 
an even surface without any color. 

Observer Sh. Stimulus >'. — Almost immediately the color began to 
grow lighter and the chroma poorer. There was no change in hue. 
As soon as the color began to fade a filmy surface appeared over the 
surface of the color. The fading out process always came from with- 
out towards the fixation-point. The periphery became white some time 
before the fixation-point. The final stage was an almost white surface. 

Stimulus BG. — There was a gradual, though rapid decrease in 
saturation from the beginning. Also there appeared a very rough, 
uneven surface about the fixation-point, which was much more satu- 
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rated than the rest of the field. This area gradually evened up into 
a gray. The hue changed slightly to B. 

Stimulus B. — The blue faded out very slowly from the periphery 
to the center. At all times the hue appeared to shine through a white 
filmy surface which formed over the color. This effect persisted to 
the end.*® The complete stage of adaptation was a very pretty whitish 
gray, like an after-image of a velvet-black surface. There was no 
hue-change whatever that could be observed. The entire process was 
a slow fading away of the color into a filmy surface. Two cases of 
staring blindness occurred during this series of observations. 

Stimulus R. — The red is unlike any other color in adapting out to 
a gray. It passes through different stages of hue-change from the first 
Almost immediately it passes over into a red-orange, then to an orange 
of poor chroma, and finally into a dirty, dingy brown, which is very 
persistent. This brown finally goes into a poor gray, then to a good 
gray surface. 

Stimulus V. — Violet is the most stubborn of all the pigment-colors 
to a complete adaptation in sunlight. There is a feeling of uncer- 
tainty as to the judgment, because the violet is almost of the same 
brightness as the gray surface which persists when adaptation is 
complete. (The two are so near alike that it is often difficult for O 
to decide when the final stage is reached.) There is a rough cloudy 
surface at first, which gradually smooths down with time. Two 
changes in hue always take place. At first there is a tendency for 
the red to persist ; this presently adapts out, and leaves a bluish-violet 
surface of very poor chroma. 

Stimulus O. — Orange adapts out very much like red from the second 
stage of the red, except that the orange is richer in chroma than the 
red at this stage. When the color reaches the brown stage, it is 
almost exactly like the same stage in the red, except that the orange 
is brighter than the red. One effect of staring-blindness was observed, 
which lasted for three or four seconds. 

Stimulus C. — Almost immediately the surface began to take on a 
bright lustrous appearance. This effect gradually thickened, until the 
whole surface was of a beautiful silver lustre. The hue changed some- 
what to blue, thus causing the surface to become darker. 

Stimulus G. — For the first few seconds the color did not appear to 
change. Suddenly there is a change, the yellow appears and the green 
seems to weaken. From this point there is a rapid fading 
away. The yellow appears to go out first ; the green, now 
much less saturated, fades out into a beautiful gray surface 
which is very smooth in texture. Two cases of staring blind- 
ness were observed. 

Stimulus GV. — The color is stubborn at first; the green suddenly 
goes out ; and then there is a gradual, though rapid, fading away of 
the yellow to a beautiful gray surface. After the green passes away, 
the process of adaptation is very much like that of the yellow. The 
final stage, the gray surface, is similar to the same stage in the yellow 
adaptation. 

Observer Z. Stimulus }'. — The color began to fade in the per- 
iphery almost immediately; this caused the center to appear much 
lighter, and richer in chroma. The small center persisted for some time, 
although slowly fading all the time. Finally the whole surface of the 
stimulus-color became a uniform gray 

**^ To get the effect of the soft white surface, when adaptation is 
complete, a Hering blue must be used. A paper that has a glossy 
surface is very difficult to observe for this length of time. 
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Stimulus SC— There was no apparent change in hue. A thin filmy 
mist came in from the edge of the paper, which caused all color to 
disappear from the periphery. This colorless effect gradually went 
towards the center, until the whole color disappeared. 

Stimulus B.— No hue-change. The light or white foggy mist ap- 
proached the center from the periphery until the whole surface was a 
very poor B. almost gray. This state persisted for some seconds. 
Finally all color faded away, leaving only a gray field. 

Stimulus K. — There was always a decided hue-change. It went 
first to a very poor yellowish O, then to a dirty yellow gray. This per- 
sisted for some seconds. The final stage is a peculiar gray. It appears 
to be a little darker than the stimulus-color. 

Stimulus y.— There was a slight hue-change to B. The decrease 
in chroma was marked at firsL However, the final state is difficult to 
judge, since the final gray and the V, very poor in chroma, are much 
alike. 

Stimulus O. — There was a change in hue to ¥. poor in chroma. 
This change began In the periphery, and traveled towards the center. 
Finally the center went out, exactly hke the ¥. 

Stimulus C. — This is a very stubborn color. It appears to be uneven 
in surface during the adaptation -process. It changes from periphery 
to center, but not so markedly as the other colors. The rough un- 
even surface seems to smooth down into the dark gray film as it 
thickens over the surface. There is a hue-change, but it is difficult to 
observe in its course. It would appear to change to B, although thii 
can not be observed clearly. 

Stimulus G. — Very slow change to i'. This change only comes 
about when the color has lost nearly all chroma. The film thickens 
from the periphery towards the center. This gradually conceals all 
color. The resulting gray surface appears to be a little lighter than 
the stimulus-color. 

Stimulus CK. — The periphery began to fade very quickly. For 
several seconds this part of the field looked like wool, while in the 
center of the field there was a VG of very good chroma. Finally the 
center began lo fade out, rather suddenly, to a good gray surface. The 
hue changed to Y, although the final stage came when the color was 
very low in chroma. 

Observer S. Stimulus V.— The film came over the surface from the 
periphery in 2o seconds. There was no apparent change in hue. The 
final stage was a colorless paper. 

Stimulus BG. — No change in hue. The surface began to fade out 
from the periphery, all the time going towards the center. 

Stimulus B. — Same process as the BG. The final gray was some- 
what lighter than the stimulus-color. 

Stimulus fi.— There was decided hue-change as the color began to 
grow less saturated by the gray film which came in from the periphery 
to the center. The color went through a poor O to a very weak 
muddy Y. This last stage persisted for some seconds. 

Stimulus y. — This is a very stubborn color. It is difficult to decide 
when all the color has faded out. The film bv(:;an to appear i 
periphery very quickly, moving to the center. The hnal itage appear* 
to be of about the same brightness as the stimulus-color. ~' 
hue-change to B, although it is very difficult to judge. 

Stimulus O.— The film began in the periphery. F 
seemed to hang on the outer part of the color. Final 
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the center. At this time the hue changed to a very poor V. Then the 
process was the same as >* in the last stage. 

Stimulus C. — The color made some change in hue, but it was so 
slow and gradual that it was difficult to judge. There was a peculiar 
uneven surface during the course of adaptation. The cloud appeared 
from the periphery, moving to the center. This gradually weakened 
the chroma. 

Stimulus G. — A hue-change to yellow in the final stage. The chroma 
gradually grew less, the center remaining longer. 

Stmulus G'>'. — Same as G, except that the change to Y was more 
marked. 

The first part of the accompanying table shows the adapta- 
tion-times under the conditions described. The second f)art 
shows times obtained, still in direct sunlight, when a disc, 
composed as indicated in the table, was viewed against a large 
grey background. Observation in these circumstances was 
difficult, owing to the lack of a fixation-point. 



ADAPTATION TIMES, IN SECONDS. 

AVERAGE OF FIVE OBSER ATIONS 



Obs. 


Sh 


B 


z 


S 




Color 


Av. 


M.V. 


Av. 


M.V. 


Av. 


M.V. 


Av. 


M.V. 


Av. of 
Av. 


R 



Y 

YG 

G 

BG 

B 

V 

C 


198 2 

89 6 

45.6 

49.2 

52 

126.6 

247.6 

200.0 

102.0 


6 5 
3 9 
3 9 

7 1 
6 8 
5 6 

4.7 
8.4 
8.4 


192 6 
89.4 
39 2 

53 2 

54 6 
109 4 
220 2 
201.4 
100.0 


10 5 
6.9 
3 8 
5.8 
9 5 

11 9 
12.9 

4.7 
10.0 


190 8 

91.8 

43 6 

50 4 

49 6 

115.2 

201.8 

201 8 

108 


9.4 
54 
6 3 
6 5 
2 9 
9.3 
8.6 
1.7 
1.6 


194.8 
93.8 

55 
52 4 

56 6 
128.0 
211.4 
234 
111.0 


50 
1.4 
1.2 
7.4 
3.5 
4.0 
4.7 
10.8 
4.8 


194.1 

911 

45.9 

51 3 

50.6 

119.8 

220.0 

209.3 

105.2 



180^ OF Color -f 180° of Black anj White (Brighfmsss- 

Value) 



R 


93.8 


O 


42.0 


Y 


21.0 


YG 


25.4 


G 


26.0 


BG 


57.0 


B 


118.0 


V 


108.0 


C 


53 4 



7.0 




104 


8 6 


96 8 


12.6 


98.2 


5 2 




45 5 


3 2 


45 2 


4 2 


44.2 


2 




27.0 


5 4 


22 2 


1.8 


23.4 


4.7 




29.0 


2 1 


26.0 


4.8 


26.8 


7.8 




23.5 


6.6 


21.6 


4.3 


23.7 


4.8 




50.3 


3.4 


56.0 


6.4 


54.4 


13.6 




122.0 


2 6 


123.8 


7.0 


121.3 


6.4 




98.6 


4.8 


112 8 


7.1 


106.5 


7.1 




44 3 


2.4 


52.0 


6.0 


49.9 
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FOVEAL ADAPTATION AT MEDIUM INTENSITY 
PRELIMINARY SERIES 

We next sought to determine the experienced course of 
adaptation to color, at medium intensity, when only the fovea 
was stimulated by the color. 

For stimuli, a circular disc, 100 cm. in diameter, was cut 
from each one of the 9 colors shown in the preliminary experi- 
ment. Every disc was mounted upon a gray background of 
24 x 30 in. The background was free from any trace of color, 
and had a brightness-value of 140° white and 220° black. A 
frame on a table held the stimulus-card upright. The stimulus 
was placed at a distance of 225 cm. from the eye of the obser- 
ver; the image of the stimulus-color fell within the macula. 

The experimental work was done in a large light optics- 
room. Light window-shades were drawn over the windows, 
so that the room was mildly illuminated with a soft white 
light. The instructions to O were the same as in the prelimi- 
nary experiment. 

The quantitative results (times in sec.) are set forth in the 
following table. The averages are of 5 observations. 



Obs. 


Sh. 


s. 


Color 


Av. 


M.V. 


Av. 


M.V. 


R 


137 


7.5 


178 


8.1 





140 


6.5 


140 


8.4 


Y 


100 


4.5 


105 


4.2 


YG 


88 


4 5 


95 


7.0 


G 


80 


5 5 


110 


6.2 


BG 


100 


3 2 


98 


3.1 


B 


118 


4.5 


109 


3 2 


V 


201 


10 5 


199 


7.0 


C 


175 


7.2 


178 


8.0 



The reports of the observers may be summarized as follows : 

R. The color began to lose in chroma very quickly. The outer 
edge of the circle paled out first, the paling gradually approaching 
the center. There was a little hue-change; the R faded slightly 
towards a very poor O. The resultant gray was a little lighter than 
the stimulus-color. 

O. A thin gray film gradually thickened over the surface of the 
color. This caused the chroma to become poorer with the progress 
of adaptation. The hue changed slightly towards a V, very poor in 
chroma. 

y. The hue faded away under the gray film until no color was per- 
ceptible. There was no hue-change. 

YG. There was a hue-change to V, very poor in chroma. The 
final stage was somewhat darker than the color. 

G. The hue changed to V, very poor in chronuL The 
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very quickly obscured the surface of the color, only a greenish grzy 
remained for some time at the last stage of adaptation. Slightly darker 
than the stimulus-color. 

BG, There was no perceptible hue-change, only a fading out to a 
very pretty gray. The film began to come in from the edge of the 
disc, gradually approaching the center of the color. The gray field 
was a little darker than the stimulus-color. 

K. The hue changed to R and then to B. The resultant gray was 
lighter than the stimulus-color. 

B. There was no perceptible hue-change in this color. In every 
respect it faded out like the BG. 

C. Gradually faded out to a B, very poor in chroma. This state 
persisted for some time. Then the field was almost of the same 
brightness as the stimulus-color. 

It soon became evident that this experimental arrangement 
was unsatisfactory. The observers complained of eye-move- 
ment in almost every observation; and the difference in illu- 
mination from day to day influenced the adaptation-time con- 
siderably. Further, there is a marked difference between the 
adaptation-times of the two observers for certain colors, 
especially R and G. It was therefore necessary- to secure 
better conditions of observation. 

Part II.: Foveal Adaptation at Medium Intensity 

Controlled Series 

Procedure. — The experimental work was done in a dark 
room. The apparatus and stimuli were those described in 
our account of the preliminary series. The illumination was 
produced by three 75-watt, 110-volt, Edison-Mazda daylight 
bulbs; it was equal to 212.4 c. p. at a distance of 2.5 m. from 
the stimulus-color and a distance of 1 m. above and a little 
in front of O. The current was supplied by a D. C. motor in 
the university service. 

In order to avoid eye-movement, as far as possible, the fol- 
lowing precautions were taken. ( 1 ) A time-recording appar- 
atus was constructed, to register accurately the time of every 
change in visual sensation. This made it needless for to 
speak during an observation. The recording apparatus con- 
sisted, first, of a kymograph, set to revolve once in 3 min. A 
double electrical contact-marker worked over the smoked 
drum. To one marker was attached in circuit a large seconds- 
pendulum, while the other marker was in circuit with a tele- 
graph-key operated by O in reporting the sensory changes. (2) 
A comfortable head-rest was fastened to the table in front of 
the stimulus-frame. With this arrangement, O could hold 
the head in a constant position during an observation. 

O adjusted the head-rest, covered one eye with a black vel- 
vet eye-shield, and made ready to fixate the stimulus when the 
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light was turned on. The instructions were as follows: 
" When the light is turned on, fixate the center of the colored 
disc, and hold it if possible without moving the eye. If the 
eye does shift from its fixation, bring it back to position as 
quickly as possible. When the light is turned on and you have 
fixated, press the telegraph-key five times in rapid succession. 
Every time the eye moves in an^ way during fixation, press 
the key once. For every color-change of any kind, press 
the key twice. When the color fades out, or when it reaches 
a point where it shows no further change, press the key again 
five times. You will be asked to give an introspective report 
of these changes at the end of every observation." 

Results, — The results are given in summary for the differ- 
ent observers and stimuli. 

Observer S. Stimulus V. — An after-image came very quickly. The 
mist appeared from the outside, causing the color to become less 
saturated and much lighter. As the mist grew thicker, there was a 
tendency for it to fuse in the border before the center became solid; 
thus the center was the last part to disappear. The cloud was much 
lighter than the background. 

Stimulus BG. — The after-image was noticed very quickly. Soon the 
cloud gathered over the surface of the color like a fog or mist This 
caused the color to be much less saturated. For a little while I could 
see the color through the fog as if it were behind the mist. The cloud 
which covered the color was darker than the stimulus-color. 

Stimulus B. — A soft white film began to form over the surface; at 
about the same time I observed the after-image; in fact, the after- 
image and the fog could be clearly recognized as one. The after- 
image was merely superimposed over the color, and appeared to stand 
out from the color. Where this haze fell on the outside edge of the 
stimulus-color and on the bordering background, it took on the 
nature of the after-image; where it was on the stimulus-color it was 
a beautiful white fog or mist. As this mist or fog gradually grew 
thicker, the color slowly lost in richness of chroma without any hue- 
change. The resulting gray was of the same shade as the back- 
ground. 

Stimulus R. The gray film was peculiar in this color. It came in 
from the outside. The color appeared very dark through it. The 
mist was not smooth, but rough, very much like hazy clouds on a 
summer afternoon. It never had a smooth texture, like the blue, 
yellow or orange. At times I noticed shooting phenomena from the 
outside, like smaller clouds suddenly moving across the surface of 
the disc. 

Stimulus V. — The cloud suddenly came in from the outside, at 
about the same time as the after-image was noticed. It was very hazy 
at first, but slowly thickened to a very dense mist. The color did not 
seem to change in hue in any way, but the haze seemed to thicken 
and conceal it from view. The cloudy gray was somewhat darker than 
the background. 

Stimulus O. — The after-image was seen very quickly, bordering the 
color almost all the way around ; with this came a very peculiar cloud, 
which seemed to be a part of the after-image, extending over the 
color, hiding the color. For a while the view resembled the sun 
behind a luminous fog. 
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Stimulus C. — The color became almost a bright red behind the thin 
misty cloud, when the cloud would move a little to one side. The 
after-image and the cloud could be recognized as the same surface, 
floating over the surface as the eye moved. The cloud was smooth 
and not rough like the red. There were shooting phenomena as with 
the red. 

Stimulus G. — The cloud appeared about the time the after-image 
was observed. When the haze became very thick, there was noticed 
a little yellow mixed with the misty surface. This was probably a 
hue-change of the stimulus-color. The cloud in the beginning seemed 
to move in from the outside, growing thicker towards the center. 

Stimulus GV. — The cloud appeared as if in front of the stimulus- 
color in the form of a light hazy mist. It became thicker and 
thicker until the color was obscured. The color could be seen for a 
considerable time through the fog; as the mist grew thicker, the 
color appeared to lose in richness of chroma, until only a gray of about 
the same brightness as the background remained. 

Observer Sh. Stimulus }'. — An after-image came very quickly, 
which extended all the way around the stimulus-disc. The after- 
image was at first very poor in chroma. Almost at the same time a 
whitish film began to form over the surface of the color. As it 
thickened, it appeared to be of the same brightness as the back- 
ground. This gray surface beg^n as a very thin sheet moving over 
the surface. At times it appeared as threads or filaments, stretching 
across the surface, as if they were in motion ; these thickened into a 
solid uniform surface. 

Stimulus BG. — There was a short interval of time before the after- 
image was seen on the border around the stimulus-color. The misty 
haze about the same time was observed to move inward over the 
surface of the color. The film soon thickened in texture so as to 
obscure the color. 

Stimulus B. — The after-image began to show very quickly around 
the edge of the stimulus. The haze began to form almost as quickly, 
and thickened into a very white misty film. This stood out away 
from the color, and at no time did it appear to be a part of the stim- 
ulus-color. The color gradually lost in richness of chroma as the film 
thickened. When the cloud had taken on a filmy or sheet-lil^e ap- 
pearance, it was very easy to see that it was an extension of the after- 
image over the stimulus-color, as a misty white luminous fog. It 
looked very much like a thin sheet of tissue-paper spread over the 
color; the film at all times was in front of the color and not a part 
of the color. The whole adaptation-process for the blue was a fading 
out or disappearing of the color behind the fog. 

Stimulus R. — The after-image appeared very quickly as a bluish- 
green border on one side of the disc. At first it was pale, or washed 
out. but it gradually increased in chroma until it was very rich. At 
the same time a haze began to form over the stimulus-color, which 
gradually grew thicker. The haze appeared to come from the out- 
side of the disc and to settle in front of the color. This haze for the 
red was a rough, uneven mist or fog; not smooth in texture like that 
of the yellow or orange. The hue showed a remarkable change during 
the course of adaptation. It changed almost as soon as the haze 
began to form over the color into a red-orange, then to an orange of 
very poor chroma, and then to a very dirty, dingy brown. This 
brown was persistent for some time ; finally it changed into a gray 
surface which was somewhat darker than the background. 

Stimulus V. — A very pale, faded after-image soon appeared from 
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behind the stimulus-color, scarcely visible on the gray surface sur- 
rounding the stimulus. The cloud or fog seemed to float in from the 
side of the color towards the center; not so pronounced as with the 
red. The film at first was thin and more solid than with the red, but 
not so smooth in texture as with the blue or orange. (In three 
observations there was a slight hue-change towards blue, the red 
going out first. In two there was only a gradual fading out of the 
color into the fog). 

Stimulus O. — The pale blue of the after-image, which was seen 
almost from the first, soon increased in chroma until it was a rich, 
well saturated blue. At the same time a beautiful hazy mist was 
gradually thickening over the color. This film appeared very much like 
die sun behind a thin fog. An interesting phenomenon occurred with 
a shift of the eye. There could always be observed two distinct discs 
in the visual field; the one was the stimulus-color, and the other was 
the film or fog in front of the color. These two discs, when not 
superimposed, the cloud upon the stimulus-color, always gave three 
parts of a circle. The part of the luminous fog which was upon the 
background showed a very rich after-image. The segment of the 
stimulus-color which was uncovered by the fog, caused by a shift 
of the eye, was a rich bright color, of the same hue as the stimulus- 
color; its brightness always depended upon the brightness-value of 
the background with reference to the brightness of the stimulus-color. 
The third portion was that part of the stimulus-color upon which a 
part of the cloud was superimposed. This was a beautiful gray, in 
which no color could be perceived in the final stage of adaptation. 

Stimulus C — The after-image was slow in aDoearing. The cloud 
effect was generally noticed as soon as the after-image. A change 
in brightness is always noticed as the filmy surface begins to form 
over the color. At this point the observer can always tell when adap- 
tation is really progressing rapidly, because the color begins to pale 
out very rapidly. The luminous fog was always smooth, gradually 
thickening from a filmy surface to a veil very much like a thin sheet 
of paper spread over the surface of the color. This finally became 
so thick in texture that the color was obscured. 

Stimulus G. — The cloudy mist began to form over the surface of 
the color by floating in from the outside towards the center of the 
disc. This movement and the after-image came at ihe same time. 
This haze grew thicker, which caused the color to become less and 
less saturated until only a gray surface was left. Generally there was 
a slight change in hue towards yellow. ^^ The yellow would appear 
as if it were in the foggy veil which floated before the stimulus-color. 

Stimulus GV. — The after-image began as a very pale, washed-out 
carmine. It extended all the way around the stimulus disc. With an 
increase in the richness of the chroma of the after-image also came 
a thickening of the hazy film which formed with the after-image. 
The cloud was apparently of the same brightness as the background. 
In nearly every case the green was observed to adapt out first, leaving 
a dirty, muddy surface which remained as a stubborn color for a 
considerable time. 

Observer L. Stimulus Y. — Soon a film formed over the surface 
of the color, which did not appear uniform at first, but thicker in 
spots. The color began to lose in saturation from the first changing 
its hue to a tan or very light unsaturated yellow. The haze finally 
grew so thick that the color was obscured from view. 

" This was no doubt due to the fact that the Milton-Bradley G 
contains a slight amount of >'. 
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Stimulus BG. — The after-image and the cloud-effect appeared very 
quickly and at almost the same instant. The fog was very light and 
fluffy. It stood out in front of the color. The hue of tl^ color 
gradually faded away behind this white mist as die fog became 
thicker. The final stage of adaptation gave a gray surface equal in 
brightness to the background. 

Stimulus B. — The after-image was quickly observed; at about the 
same time the misty cloud spread quickly over the surface of the 
color. The fog was almost pure white and appeared to fit the stim- 
ulus-color. It seemed to stand out away from the color. This mist 
gradually thickened into a thick cloud which hid the color of the 
disc. 

Stimulus R. — The cloud floated in over the surface of the color 
from the outer edge of the disc. It was not smooth in texture, but 
somewhat rough and uneven. The red disc changed at first into a 
kind of orange, then to a yellowish color of very poor chroma, and 
finally faded out to a dark gray. 

Stimulus V. — .The after-image appeared very bright from tiie 
beginning. The misty haze is somewhat darker than the background. 
It gradually thickened over the color. It is diflicult to tell the final 
gray, when adaptation is complete, from the violet when it is very 
poorly saturated. 

Stimulus O. — The haze over the color and the after-image around 
the stimulus appeared at the same time. The cloud thickened and 
obscured the color from view. For some time the color could be seen 
as if shining through the fog. The final gray was of the same bright- 
ness as the background. 

Stimulus C. — The after-image was at first dim and slow in ap- 
pearing. The cloud was very thin at first and somewhat darker than 
the background. The color gradually paled away in the fog. 

Stimulus G. — A very weak after-image appeared at first, which 
gradually increased in chroma. A misty cloud came in from the out- 
side of the color towards the center. This haze increased in thick- 
ness until it obscured the stimulus-color. It is of the same brightness 
as the background. 

Stimulus GY. — Cloud-effect appeared very quickly. This caused 
the color to become very much less saturated, as if a thin sheet of 
white paper had been suddenly spread over the surface. The mist 
thickened so as completely to hide the color. The final gray is the 
same as the background. 

ADAPTATION TIMES IN SECONDS 

AVERAGE OF FIVE OBSERVATIONS 



Obs. 


S 


Sh 


L 


Color 


Av. 


M.V. 


Av. M.V. 


Av. M.V. 


Av. of 
















Av. 


R 


84.8 


7.0 


91.4 


7.9 


98.0 


6.4 


91.4 





88.2 


7.4 


92.2 


5.4 


92.4 


11.1 


90.1 


Y 


97.6 


5.9 


90.8 


3.8 


98.8 


7.4 


95.7 


YG 


62 


6.4 


63.2 


3.4 


58.4 


7.5 


61.2 


G 


55.2 


1.3 


58.4 


3.5 


55.0 


3.2 


56.2 


BG 


42.0 


5.2 


39.8 


4.2 


39.2 


3.0 


40.3 


B 


125.0 


7.2 


107.2 


12.6 


128.4 


4.9 


120.2 


V 


82.4 


2.4 


84.0 


3.2 


78.0 


5.6 


81.3 


C 


73.2 


6.2 


73.4 


7.3 


75.4 6.9 


74.0 
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The curve for the times of adaptation in sunlight differs 
considerably from the curve for the same colors at medium 
intensity. R is relatively shorter at medium intensity, while 
B is slightly longer than B in sunlight. On the other hand, 
the Y and G regions of the two curves take almost opposite 
positions. There is not only a rapid rise in the Y region for 
medium intensity, but there is a shift of the shortest time to 
the BG region. This diflference might evidently be due to a 
difference in the chroma of the Y and G regions, caused by 
the two sources of illumination." We therefore determined 
the chromatic limen of observer Sh for every color under both 
sources of illumination. 

Procedure. — A color-mixer was placed in the window, on 
the table used in the preliminary experiment, so that the discs 
should revolve in a horizontal position. The disc was made up 
of a black-velvet paper, a good white, and a colored paper. The 
relative proportion of the brightness-value of the color was kept 
constant by varying the black and white discs as the color com- 
ponent was increased or decreased. The method of limits was 
employed (five series). did not see the disc until it was in 
motion, and then only long enough to make a judgment. The 
experiment was repeated in the dark-room with the illumina- 
tion used for medium intensity, and also in diffused daylight. 

The results are shown in the following table : 

CHROMATIC LIMENS 



COLOR 


SUNLIGHT 


DARK ROOM ILLUMINA- 
TION 


DIFFUSFD DAYLIGHT 


1 


Av. M.V. 


Av. 


M.V. 


Av. 


M.V. 


R 


18.0 


3 6 


22 


6.4 


19.3 


16 





34 


3 8 


20 


6 2 


8 


13 


Y 


550 


6 1 


18.0 


3.8 


19.7 


2 5 


YG 


46 


4 3 


28.0 


5 2 


23 


3 6 


G 


37 


4 3 


32 


4 3 


22 2 


2 3 


BG 


300 


2 2 


400 


5 4 


19 


16 


B 


12 


3 2 


12.0 


1.1 


11.0 


16 


V 


22 


4 6 


300 


3 6 


33.0 


6 3 


C 


26 


63 


25 


4.1 


13.3 


3 1 



>** The gray background upon which the stimulus-color was mounted, 
and which tested free from color under the daylight electric-bulb 
illumination, gave the following composition when placed in direct 
sunlight illumination: Black 2I5^ White 12S\ B 12% and G 8. 
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There can be no doubt as to the effect of chroma on the time 
of adaptation in direct sunlight, and in illumination used in 
the dark-room experiment. The proportion, through the 
whole series of nine colors, runs in the right direction. 
Wherever the adaptation-time is long, the chromatic limen 
is small, and conversely. For diffused daylight, there is a 
slight variation; R and V are out of proportion. This ex- 
ception may be due to the fact that R and V are the dark 
colors; since the illumination was rather weak, the limen 
would tend to be high. For all the lighter colors there is 
a close approximation to the law stated above, that where the 
time is high the limen is low. We shall later find that the 
same thing holds for spectral colors; chroma is the principal 
factor which influences the time of adaptation, with a possi- 
bility of intensity as a minor factor. 

Part III.: Pure Spectral Colors 

We proceed to describe the course of foveal adaptation to 
pure spectral colors, and to compare the behavior of these 
colors with that of surface-colors. We were careful to present 
the spectral color to O under controlled conditions. The wave- 
length of the spectral band producing the stimulus was de- 
termined before every observation; the intensity of the light 
producing the spectral color was always known; and the 
amount of light entering the eye was kept constant by the use 
of an artificial pupil. 

Procedure. — The apparatus consisted of a remodeled spec- 
trophotometer.'® In addition to the original equipment of the 
apparatus, we inserted a field in front of the lens, so that any 
desired width of spectral band could be obtained in the form 
of a circular disc of color. An artificial pupil, 2.5 mm. in di- 
ameter, was placed 14 cm. in front of the stimulus field, ^nd 
2 mm. from the eye. A small projection-lantern, burning a 
200 w. 115 V. Mazda nitrogen-filled daylight bulb, illuminated 
the spectroscope to produce the spectral colors. Before the 
lantern was placed a plate of thin and very finely ground glass 
to cut out the image of the filament in the light-bulb. The 
amount of light that entered the collimator of the spectro- 
scope was 61.4 c. p. 

The observations were made in the dark-room. All the 
light for illuminating the spectroscope was thoroughly con- 
cealed, so that only the color through the artificial pupil could 
be observed. A head-rest was set in front of the spectro- 

^^ Manufactured by the Cambridge Scientific Instrument Co. 
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scope.'® All changes in color-sensation were recorded in sec- 
onds by means of the apparatus described in Part II. O was 
given 15 min. of dark-adaptation before beginning the experi- 
mental work, and a period of 5 min. was allowed for rest be- 
tween observations. Since monocular vision was employed, 
and the eyes were alternated from observation to observation, 
there was a period of at least 10 min. before an eye was re- 
stimulated. 

For stimuli, circular fields were cut from the spectral band 
having the following wave-lengths ; R 740-770 /i/t, Y 545-575 
M/i, BG 495-525 /t/i, B 440-470 fiji, V 405-435 /t/i. The field was 
6 mm. in diameter, and was just large enough to fall well 
within the macula lutea. The constancy of the light could be 
tested at any moment by means of a switch which turned the 
current through voltmeter and ammeter. 

The resuUs appear in the following table, as averages of five obsen^tions. 

Adaptation Times in Sec. 



Obs. 


Sh. 


S 


Z 


F 

* 


L 


Av. 
of Av. 


Color 

Ra 

Y 

BG 

B 

V 


Av. Mv. 

102 4 
166 10 
119 9 

103 6 
69 8 


Av. Mv. 

103 6 
164 10 
126 10 

104 2 
69 9 


Av. Mv. 

110 9 
180 21 
132 6 
120 4 
78 4 


Av. Mv. 

98 7 

Failed 

164 16 

121 10 

90 6 


Av. Mv. 

109 13 

166 7 

117 3 

90 6 

77 6 


104.4 
169.0 
131.6 
107.6 
76.6 



Observer F failed to get complete adaptation for Y at this intensity. 
In explanation we can only state that she had had less practice than 
the other O's when she began the observations. All the others re- 
ported complete adaptation for all stimuli used. 

The curve of the adaptation-times rises from R, reaches its 
maximum at K, and gradually descends to V, This is almost an 
exact figure of the brightness-curve for spectral colors. ** 

20 \i ^2^5 found at the beginning that any movement, even that of 
winking the eye, influenced the time of adaptation. The head-rest 
enabled the observer to hold the head in one position, leaving only 
steady fixation to be attended to. After a little practice with the 
artificial pupil, a good observer has no trouble in holding an observa- 
tion period, often without even winking the eye. 

*> A psychological R was made up from gelatins. It was composed 
of R and B gelatins so combined that no hue-change was observed 
during the process of adaptation. The time of adaptation was : Sh 
100, Mv. 3.2; S 104.2, Mv. 2.1; Z 104.9, Mv. 6.4; L 98.9, Mv. 11.2. 
F did not observe in this part of the series. 

**W. de W. Abney, Researches in Color Vision, 78-1 11. 
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Hence we may have recourse to two factors, to explain the 
difference in the curves for surface-colors and for pure spec- 
tral colors : brightness and chroma. To test the first factor, we 
equated all the colors for brightness-value and then repeated 
the series, with the following result : 

Adaptation Times in Sec. 



Color 


Sh. 


S 


L 






Av. 


Mv. 


Av. 


Mv. 


Av. 


Mv. 


R 


96 


5 4 


82 


4 5 


105 


3 1 


Y 


115 


6 6 


120 


3 


130 


6.9 


BG 


97 


5 5 


100 


6.7 


96 


4 3 


B 


59 


3 1 


68 


6 5 


65 


1.1 


V 


68 


3.1 


52 


5 


68 


2 3 



It is clear that an equation for brightness does not altogether 
remove our difficulty. To test the second factor, namely, the 
possible effect of chroma, we arranged a series of experiments 
as follows. Three color-fields were used: 4.5 mm., 3 mm., 
and 2 mm. in diameter. Since V has the lowest adaptation- 
time, a stimulus of this wave-length and brightness was set 
up on a second spectroscope. White light was added to an- 
other color in the spectrophotometer until the observer judged 
the two colors equal in chroma. When this point was reached, 
the observer was given 15 min. of dark-adaptation, and then 
observations were made with the three fields ; the same colors 
were employed as in the first part of this experiment. The fol- 
lowing are the averages for 10 observations by every ob- 
server on everv field : 

3mm. Field 



Obs. 


Sh. 


S 


Z 


F 


L 


Color 


Av. M.V. 


Av. M.V. 


Av. M.V. 


Av. M.V. 


Av. M.V. 


R 

Y 

BG 

B 

V 


47.2 5.4 
47.2 3.4 
47.2 2.6 
41.8 1.8 
44.4 2.4 


63.4 3.3 
66.4 2.3 
65.2 7.4 
57.8 5.4 
63.0 4.4 


48 6.0 
48.2 5.1 
46.0 4.4 
45.6 3.4 
46.2 4.2 


62 4 4.8 

62.8 9.6 
60 5 3.1 

61.9 3.1 
62.6 8.2 


67.0 9.2 
63.8 5.4 
74.2 4.8 
70.0 2.8 
67.8 3.4 
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4.5mm. Field 



R 

Y 

BG 

B 

V 


64.4 6.7 
46.0 4.4 
47.4 6.8 
54 6 6.8 
46.0 3.2 


57.8 3.5 
75.8 5.0 
73.4 4.5 
63.4 8.8 
63.8 2.6 


59.2 4.6 
46.0 4.0 
43.6 3.7 
46.6 7.1 
44.8 1.8 


64.4 5.3 
50.2 1.9 
89.0 1.2 
71.6 7.9 
106.0 8.8 


55.0 9.6 
74.2 6.5 
80.8 3.8 
67.0 6.4 
64.4 8.6 






2mm. Field 






R 

Y 

BG 

B 

V 


50.6 5.7 
62.6 1.9 
47.8 7.0 
52.8 9.8 
57.0 2.0 


62.0 4.8 
59.4 8.3 
56 6 10.0 
69.2 3.0 
58.6 8.5 


46.2 3.8 
53.8 3.8 
50.6 5.9 
55.0 4.4 
53.4 4.7 


55.1 6.3 

61.2 6.8 

70.0 10.2 

51.1 7.1 
52.4 6.4 


64.2 10.6 
64.8 7.4 
65.0 5.2 
63.8 5.6 
67.2 14.1 



The introspective reports may be summarized as follows: 

Observer Z. Y. — After about 30 sec. I observed a thin filmy cloud 
which began to form on the rim of the circle. The cloud was darker 
than the Y, and contained some color. This film became thicker and 
darker until there was no color left. The Y under the film always 
became brighter, paler, and gradually took on a washed-out appear- 
ance. 

R. — The red began to get lighter. The hue began soon to change 
to a very good orange. This began about the time a thin film was 
forming over the color. The filmy surface gradually grew darker and 
lost color, until a good gray surface covered the color. At the same 
time the hue changed from O to Y, and then finally to a gray. 

G. — The green began to fade out to a K as soon as it began to 
lose chroma. The loss of chroma began along the border of the 
colored field. I could recognize the after-image, when the eye moved, 
as being a portion of the filmy surface over the color. The film was 
a soft white cloud. The Y then faded out to a very good gray. 

B. — The whole surface began to brighten up together with a re- 
duction in chroma. There was no change in hue. The chroma grad- 
ually faded out to a good light gray. This process was like a cloud 
gradually thickening so as to obscure a color beneath it. 

v. — The y began to lose chroma very quickly; at the same time 
there was a change in hue; first the red faded very quickly to a 
certain degree, then the blue, and finally both faded out together. 
This loss of chroma was again in the form of a white film collecting 
over the surface of the color. Began on the border of the field, and 
then spread to the center, all the time growing thicker until the color 
was obscured. 

Observer S. Y. — There was no change in hue. In the beginning 
of observation there appeared a light ring around the edge of the 
stimulus-color due to contrast. The color gradually paled out to a 
good light gray surface. 

R. — The red went immediately to a very pretty orange, and from 
this to a yellow. A dark gray cloud appeared in the center of the 
disc. This gradually spread out over the surface of the color, and 
covered the whole disc. 
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G. — There was no hue-change; only paled out to a good gray 
surface. The final stage was almost a white. The cloud first ap- 
peared in the center of the disc and spread over the whole surface of 
the stimulus-color. 

B. — The blue did not change in hue, but lost in chroma, until a 
very pretty gray surface remained. The color gradually grew lighter 
as it lost in chroma. There appeared a ^ray cloud in the center of 
the disc which spread over the entire surface. 

y. — The hue of the violet changed, first to blue, losing the red; 
then the bluish-violet lost in chroma, until a very dark gray surface 
remained. The cloud appeared in the center of the disc and spread 
over the surface of the color. 

Observer Sh. Y. — A whitish film began immediately to collect over 
the surface of the stimulus-color. It appeared to be a little brighter 
than the color. The film gradually grew thicker until it obscur^ all 
the color, leaving only a light gray surface. There was no percep- 
tible hue change. 

R. — The red went through a color-change, first to orange, then 
through O to yellow, and finally to a dark gray. A film was observed 
forming over the surface of the color at the same time it began to 
change in color. The film began to form in the center of the stim- 
ulus-disc, and gradually spread outward, covering the whole disc. 

G. — There was a change in brightness at the beginning. A bright 
ring was noticed around the edge of the field. This extended inward 
towards the center very quickly. Then a light film began to form over 
the surface of the col(Jr. This gradually grew thicker until all color 
was obscured. There was no hue-change. 

B — There was a decided change in brightness. A light film formed 
immediately over the color. This grew thicker until all color was 
obscured. The resulting gray is almost a white. 

V. — There was a change in hue towards the blue. The red faded 
out first; at the same time there was a loss in chroma, by a thin 
cloud forming over the surface. A very dark gray finally formed over 
the color. 

Observer L. V. — The color became a little lighter, and lost in 
chroma until it became a light gray. There was no hue-change. 

R. — The R changed to R-0, O, V, and finally to a dark gray. 

G. — There was no hue-change. A cloudy mist began to form in 
the center of the circular field, and spread over the entire surface, 
which decreased the color in chroma until it was completely faded 
out. 

/?. — There was a gradual loss in chroma ; no hue-change. A cloud- 
mist formed immediately over the surface of the color, which grad- 
ually thickened until no color was noticed. The final stage was almost 
white. 

F. — There was a change in hue to a violet-blue color. The red 
almost faded out first; then the color was poor in chroma. The 
final stage was a very dark gray. 

Observer F. y\ — The color grew paler by losing in chroma. There 
was no hue-change. 

R. — There was decided hue-change in this color. It went to O, 
then to a very poor YO, which reminded me of a dirty Y. Finally 
lost in chroma, until a gray resulted which was darker than the color. 

(7. — The G lost in chroma by paling away. No hue-change. 

B. — Same as the green. 

V. — The V changed to R and then to B, all the time losing in 
chroma. 
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Since a chroma-match between two colors that differ in hue 
is only a relative matter, there will always be some variation. 
So far, therefore, as time of adaptation is concerned, we have 
every reason to be satisfied with our results. The averages 
for the 3 mm. field are, it is true, more uniform than those for 
the other two; the 4.5 mm. and the 2 mm. fields show slight 
fluctuations. But no variation is as great as with the bright- 
ness-equation. 

From the introspective reports we find that there is no change 
in hue except for R and V. All the other colors which we used 
faded away steadily to a gray field. The adaptation-process 
makes its appearance in the form of a film or mist over the 
color. This causes the color to become less and less saturated, 
exactly as was the case with the surface colors. When there 
is a shift of the eye from fixation, O always reports three con- 
tijiuous portions of the field : a crescent of after-image ; on the 
opposite side to this, a crescent of stimulus-color, very rich in 
chroma; and between the two crescents a white or gray sur- 
face over the stimulus-color. 

ADAPTATION AT HIGH INTENSITY 

It was found, in the first series with spectral colors, that 
foveal adaptation would not proceed to a neutral gray when 
the light that entered the collimator of. the spectroscope was 
raised to more than 60 c. p. At the same time three important 
facts were observed in regard to foveal adaptation at high 
intensity. (1) All our records show that there is a tendency 
for eye-movement to increase very rapidly at the end of a 
fixation-period, in some cases as much as 4 or 5 times the 
amount at the beginning of a period. (2) Our O's report that 
adaptation is always very rapid at the beginning of a period, 
no matter how high the intensity of illumination may be, pro- 
vided it does not produce a blinding glare. ^' (3) There is al- 
ways a good deal of pain in fixating a bright colored light, 
even with foveal fixation, when the intensity passes much be- 
yond 100 c. p. This pain may be noticed even as long as two 
or three days after the observation. It appears, then, that 
when a certain intensity is reached the eye moves so fre- 
quently, during the latter part of the period, that ihe process 
of adaptation can not be completed. The pain is probably 
caused by the excessive contraction of the pupil in response 
to the reflex set up by the very intense beam of light striking 
the fovea through the artificial pupil. In the following ex- 
periment we tried to overcome these difficulties, and to study 
the process of adaptation at high intensities. 

** See P. G. Nutting, Trans. Ilium, Eny. Soc, xi, 1916, 943. 
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Procedure. — The exposure-apparatus was a projection-lan- 
tern which burned a carbon 13 mm. in diameter, carrying a 
30 amp. (125 v.) D. C. current. The lantern was mounted 
with a projection-lens of 2 in. diameter. In front of the pro- 
jection-lens was placed a short-focus lens to bring all the 
rays of light to a i)encil-focus. The actual amount of light 
focussed by the lens was about 6,200 c. p. The head of the 
obser\'er was held in a steady position by means of a head-rest. 
The focus of light was adjusted to fall within the eye. Col- 
ored gelatin-filters (Eastman Kodak Co.) of known wave- 
length and transmission-power were used for stimuli ; a filter 
of any desired color could be immediately fitted into 
one side of a pair of goggles, made to hold the filter securely. 
In the other side of the goggles was fitted a dark piece of card- 
board, to exclude all light from the unstimulated eye. A 
fovcal comparison-light was set up in such manner that any 
spectral color, from the intensity afforded by the lantern to 
the lowest possible intensity, could be obtained immediately 
by shifting the lever of a rheostat. We measured the actual 
intensity of the light that entered the eye through the filters 
by the following method. A 500 watt Mazda lamp was 
screened to match daylight (acetylene flame and No. 79 filter) 
and was set up at one end of the photometer bench This 
procedure was adopted because the photometry of a carbon 
arc for this purpose is not as precise as the photometry of an 
incandescent lamp. A flicker photometer and a 20 c. p. com- 
parison lamp wxre set up at the other end. When necessary, 
neutral-tint filters were used to reduce intensities. 

For determining the transmission, a setting was made with 
the filter screening the 500 watt lamp, and then a setting was 
made without the filter; the ratio of these two readings on 
the candle-power scale gave the transmission. The following 
is an average of several trials : 

Color Filter No. Transmission x C.P. of Lan- 

tern=About 

R 70 7 6% 471.2 c.p. 

Y 73 35.9% 2225.8 
BG 75 18.6% 1153.2 
B 48 19.5% 1209.0 

V 76 1.6% 99.2 

All work was done in the dark-room. O adjusted the filter to 
the eye, placed his head in the head-rest, and awaited the 
stimulus-light. The instructions were : " Fixate the bright 
circle of light until all color disappears. W^hen you no longer 
see any color, remove the goggles, fixate the spectroscope, and 
describe what you observe." The following are the average 
adaptation-times in sec. for four observers : 
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The hue quickly changed to 0, then to K, 
Sh 92 very poor in chroma. The Y persisted for 
Z 109 some time. Finally all hue disappeared. 



R S 120 



F 100 The foveal comparison-color was pure 

— gray, much lighter than the stimulus-color. 

Av. 105.3 All intensities were gray. 

Sh 165 There was no change in hue. The color 

Z 177 gradually faded away. 

S 150 

F 175 Th^ comparison light at all intensities was 

— almost white ; no trace of color. 
Av. 166.8 



Sh 120 No change in hue. 

BG Z 112 



S 98 Very light gray. No color at any inten- 

F 130 sity. 

Av. 120 

Sh 240 No change in hue. 

Z 182 



B S 155 Very light gray for all intensities. 
F 148 

Av. 181.3 

Sh 200 There was a change in hue; the R appar- 

V Z 183 ently weakened first; then there was a notice- 

S 185 able decrease in chroma for the B. The R 

F 220 disappeared, leaving only a ver>r weak un- 

— saturated B^ which slowly faded into a dark 

Av. 197.0 gray. 

The foveal comparison light showed no 
trace of color for any intensity. 

We were able to get complete foveal adaptation for all O's 
with these intensities, as for all lower intensities. After a 
long fixation, beyond the point where adaptation was complete, 
we were able even to raise the comparison-light somewhat 
higher than the standard, and still had complete adaptation in 
the fovea. However, long fixation with a bright light is very 
painful; the pain even persists for two or three days as an 
ache or soreness within the eye. 

It might be objected that the blinding glare of the positive 
after-image here influenced the judgment. We were, how- 
ever, careful to test this factor before finally deciding upon 
the technique for the series. If the arc was fixated without the 
filter, there always resulted a blinding glare. When the foveal 
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comparison-light was fixated in this condition, there was only 
a slight change in brightness of the color, which immediately 
passed away. This was not true when a stimulus-color was 
fixated. The foveal comparison-light was always colorless, 
and so remained. It must, however, be small enough to fall 
within the foveal cup, and must not extend to the periphery 
of the macula.^* Otherwise a more pronounced effect will be 
noted from glare. 

Adaptation at high intensity is difficult to describe; but so 
far as we were able to observe the same general process takes 
place that has been observed throughout the earlier experi- 
ments of this study. 

Conclusions 

In general adaptation to direct sunlight, as well as under 
other conditions of adaptation, both to surface and to spectral 
colors, the fovea has a longer adaptation-time for color than 
any other part of the retina. This law aparently holds for 
high intensities as well as for medium and low intensities. 

Chroma is the principal determinant of the rate of adaptation. 
Intensity is a second factor. The eflFect of both chroma and 
intensity has been observed with surface colors as well as with 
spectral colors. 

The rate of adaptation is always faster at the beginning of a 
fixation-period, gradually decreasing, and becoming very slow 
at the end. The rate at the beginning also depends upon the 
chroma ; the richer the chroma, the faster is the initial rate of 
adaptation. It gradually becomes slower later, and the whole 
process lasts longer than for a color poorer in chroma. 

There is no diflPerence in the experienced course of adaptation 
between a surface color and a pure spectral color. A color, 
under the process of adaptation, very quickly begins to decrease 
in chroma. This decrease is observed in the form of a light film 
which spreads over the color. The film continually thickens, 
until the color is obscured under the fog. The appearance of a 
color after adaptation corresponds in general to a mixture of 
that color with its complement. This relation was observed 
in nearly every observation. If the eye moved slightly from 
fixation, there were always reported three parts in the field: 
a crescent of the after-image, an opposed crescent of the 
stimulus-color, and an intermediate neutral gray surface. 

Under suitable conditions, adaptation in direct vision can 
be carried to completeness at any physiological intensity. 

2* J. von Kries, Z. f. Psych, u. Phys. d. Sinnesorg., xv, 1897, 327. 
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as a common trait of ch:!dh<:<:<i has hitherto oer^envied i:p»:n 
the validin* of conclusior*? fron: r>vchoanaivses. of psvchc- 
neurotic adults mostly. sox;e of whon; died long prior to the 
time of the analysis. That Rank's presentation so 
quoted occurs in the course of a study of mythology 
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not be permitted to lead to the supposition that it is an induc- 
tion from his myth data. He himself says that it is a sum- 
mary of the traits of childhood discovered by Freud " from 
his experience with the psychology of the neuroses" (5. page 
63). Whatever may be thought of the validity of generalization 
from such data, it must be evident that here is an opportunity 
for checking the results of psycho-analytic work by use of 
another psychological tool, the questionnaire. In fact it is 
for just such work as this that the questionnaire is best suited, 
for a census of certain human experiences. If it is true that 
most children wonder whether ** they can reallv be the off- 
spring of their prosaic parents ** and develop notions about 
their real parentage, then it should not have entirely disap- 
peared from voluntary recall by mid- or even later adolescent 
years. Hence questions presented to adolescents under cir- 
cumstances calculated to arouse a sober attitude of willing- 
ness to cooperate should produce other and valuable evidence 
concerning the frequency and nature of the foster-child fan- 
tasy and serve at the same time as a check upon the generali- 
zation made from psycho-analyses. Such is the nature of the 
study here presented. 

With such a purpose, the questionnaire could be very simple 
and direct. After many preliminary experiments it was finally 
used in the following form: 

It has been observed that some people during childhood or 
youth acquire the notion that their parents are merely foster 
parents. The purpose of this questionnaire is to determine 
how common such an experience is and some facts about it. 

Your sincere effort to answer the following questions ac- 
curately will be appreciated. 

Negative answers if true are just as valuable as positive. 

Write answers in the space following each question. 

1. Age at present. 

2. Sex. 

3. Did you ever have the exj)erience of day dreaming or 
believing that you were an adopted or foster-child, that your 
supposed parents were not your real parents? (Answer yes 
or no). , 

4. Was it merely a day dream or did you believe it to be 
true? 

5. Who or what did you think that you were? 

6. H you can remember what caused such thoughts, please 
state it as clearly as you can. 

7. About how old were you at the time? 

8. Did these ideas lead you to any special acts or changes of 
conduct? H so, please state what. 
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9. I( you believed yourself an adopted or foster-child, 
about how long did the belief last? 

10. Has the belief disappeared? Tell why it disappeared 
if you can. 

11. State below any remarks or information which may be 
of interest concerning the matter. 

This was answered by students in scientific departments 
of the University of Oregon and by students in the two upper 
classes of eight different high schools in the same state. The 
college students wrote under the supervision of the writer or 
one of his colleagues in psychology. In the high schools they 
were written under the supervision of the superintendent or 
principal, people experienced in the handling of students and 
here selected for their interest in research. Several of them 
had formerly been students in the writer's department. In 
order to insure as nearly perfect uniformity in the presenta- 
tion of the questionnaire as possible, printed directions were 
supplied to all who assisted in its presentation. Care was 
taken to make certain that the students understood that a 
serious purpose existed for the questions, which otherwise 
might have provoked frivolity, and by this means serious 
answers were obtained. Out of more than nine hundred re- 
turns only five bore any indication of insincerity. However 
otherwise this study may be attacked the author is confident 
that insincerity in its data is not one of its weaknesses. 

Nine hundred and twenty one returns came to the writer. 
Of this number five were rejected because of apparent in- 
sincerity, ten because of failure to answer some important 
question such as age or sex, and two more were dropped be- 
cause they were actual instances of foster children. Thus 
the total number of returns upon which this study is based 
became 904. Of these 640 were from the two upper classes 
in the high schools and the remaining 264 were college stu- 
dents, mostly freshmen and sophomores. Their distribution 
by age and sex follows : — 
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Socially this group might best be characterized as homo- 
geneously American. Students of foreign born parents were 
few and students of foreign birth rare. They came as a 
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rule from homes of moderate to considerable culture, identi- 
fied chiefly with commercial, agricultural or professional pur- 
suits. Extreme poverty or utter illiteracy would rarely be 
found. 

Frequency of the Fantasy 
Question No. 3 was designed to discover the frequency of 
recallability of the fantasy and was worded to include with 
affirmative answers alt degrees of belief or unbelief. It was 
answered by all of the 904 students participating in the study. 
The distribution of the answers was as follows, affirmative in- 
dicating recall of some experience with the fantasy and nega- 
tive no immediate recall : — 
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It will be observed that the median for the afllirmative group 
is the same as for the negative group. The likeness of these 
distributions indicates that there is no significant change in 
the frequency of recallability with age, that for the mid-adoles- 
cent years at least there is no rapid suppression. The older 
ones recall the experience as frequently as the younger. If 
this phenomenon continues on into the higher ages it would 
be out of harmony with the psychoanalysts' assertions con- 
cerning the disappearance of childhood fantasies from volun- 
tary recall, but the data here for the up]>er ages is not sufficient 
for generalization. It merely suggests an alluring opportunity 
for further research. That 28%. however, of this group of. 
more than nine hundred young people can immediately recall 
having experienced the fantasy does lend considerable support 
to the assertions of the psychoanalysts concerning its fre- 
quency. 
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Attitude Toward the Fantasy 
Preliminary experimentation and inquiry revealed that some 
people could recall definitely having experience with the 
fantasy but merely as a day dream while others had actually 
believed themselves foster-children. For this reason question 
No. 4 was designed to bring out the frequency of the two 
groups, but it did rather more than was expected. It led to 
answers which revealed many gradations of belief. Some 
would not even admit that it was a day dream and used ex- 
pressions of which a few follow : — " I merely wondered if I 
might belong some place else," " Just a casual thought/' " Did 
not believe it to be true but thought of possibilities if it was," 
" Merely wondered," ** Merely a random thought not developed 
to any degree or thought of later," " Just pretending," " Just 
a thought that I knew at the time wasn't so," " I liked to 
pretend my parents were foster parents." For the lack of a 
better term such answers were classified below under the head- 
ing, Casual Thought. Of those who answered that they be- 
^lieved their fantasy to be true some added qualifying phrases 
which also indicate gradations on the scale of belief but at the 
other end of the scale from the samples just given. Here 
follow some of the phrases in the belief group ; — " I believed 
that it might be true," " I perhaps believed it true," " Day 
dream at first later believed it to be so." " Half believed it 
at the time," " I believed it or rather hoped it to be true," 
" Perhaps I did not fully believe I had foster parents but I 
doubted that my parents were truly mine." But most of the 
answers in this group leave no room for doubt for they are 
such phrases as " I believed it " or " I thought it to be true." 
The day dream group also indicates occasionally such grada- 
tions of belief as indicated by the following quotations ; — " A 
day dream but at times was uncertain," " Merely a day dream 
but thought on it a good deal," " More of a day dream rather 
wishing I might be some one else's child," "..... wondering 
how it would feel to be a foster child," " Day dream but I 
nearly believed it to be true," " It was dreaming I suppose 
and yet I often thought that perhaps I had had a different 
father," " Day dream afraid it might be." Below are the 
frequencies of the answers in tabular form. 

Frequency of Belief in the Fantasy 
(Answers to Question No. 4) 

Male Female Total 

Belief 17(19.5%) 54(31.6^;) 71(25.4%) 

I>ay dream 58 101 159 

Casual thought 12 15 27 

No answer — 11 

Totals 87 171 258 
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From this it will be seen that all but one of those who 
answered question No. 3 affirmatively gave some indication 
of their attitude toward the fantasy. Twenty five per cent of 
all who could recall the experience recall it as being believed 
at the time. More than 19% of the males believed it and more 
than 31% of the females. Of all the 904 answering the ques- 
tionnaire 7.8% recalled experiences of the fantasy and believed 
it, 4.5% of all the males had it and believed it, and so did 
10% of all females. 

Forms of the Fant.\sy 
(Answers to Question No. 5) 

Answers to this question indicated several degrees of de- 
velopment of the fantasy. Many returns merely said " adop- 
ted child " or ** Never thought that far " or other words with 
like meaning. Such answers are grouped in the table below 
under the first heading as they seem to represent an incipient 
or undeveloped stage of the fantasy. Then there are those, 
of considerable number, who thought themselves foundlings 
of insignificant inheritance or destitute orphans who had been 
taken out of pity from an asylum. A few of these answered 
with the single word, orphan ; but most gave some qualify- 
ing phrase or word which indicated socially inferior origin. 
These are all grouped below under the second head. A small 
number very clearly stated that they thought themselves chil- 
dren of parentage of a similar social status (third heading in 
the table). Another considerable group had developed ideas 
of greatness. Kings, princes, great wealth, great beauty, 
great intellectual powers, — all these figured in the concepts 
of their supposed true parentage. A few thought of them- 
selves as strange, mysterious or supernatural beings, using 
these very adjectives on their returns, and they are so de- 
scribed in the table. It may be worth while to add that these 
few did not all come from anv one communitv but from dif- 
ferent parts of the state, thereby eliminating the possibility of 
collusion. Then there were those who recalled the fluctuat- 
ing nature of the fantasy and re])ort themselves as thinking 
of now one and now another type of person. Under Mis- 
cellaneous and Indefinite are presented those who gave such 
answers as " Kidnapped." " Traded by mistake," etc. making 
them otherwise unclassifiable. The frequency of occurrence 
of each group is indicated below as well as the percentage 
which the total of that group is of the entire number answer- 
ing this question. 
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Male Female Total 

Incipient stage of fantasy(No clear 

concept) 47 75 122Qr54< 

Orpiian (M- foundling 7 26 33 or 15^ 

Parentage of similar social status 2 5 7 or 3% 

Child of great parentaipe (Great wealth 
20, royalty or nobility 11, miscel- 
laneous 9) 8 32 40 or 18% 

Strange, mysterious or supernatural 

being 4 1 5 or 2% 

Many different characters 4 6 10 or 4% 

Miscellaneous and indefinite 2 5 7 or 3% 

Totals 74 150 224 

Of the two hundred and fifty eight people whose answers 
to Question No. 3 indicated experience of the fantasy, two 
hundred and twenty-four or 87% answered this question. 
It was answered by 85% of the males and 88% of the females 
who answered No. 3 affirmatively. 

Causes Offered for the Fantasy 
The following table summarizes the answers to question 
No. 6 and in most instances the items are in the words of 
the questionnaire returns. The percentage figures indicate the 
per cent which the accompanying figure is of the total number 
of that class answering this question. (Totals here cannot 
be checked with totals in other tables because here some give 
more than one answer). 

Male Female Total 

1. Suggestion: 

Books, stories, etc., and the hearing 
and seeing of actual instances of foster 
parentage. 30 (43%) 66 (46%) 96 or 45% 

2. Dissatisfoctwn: 

Limitations of home, longing for 

wealth, discontent. 1(1%) 9(6%) 10 or 5% 

3. Mistreatment (Actual or supposed): 

Harshness, partiality, teasing, fault 
finding, inconsistent treatment, 
desire for affection, lack of respect 
for parents. 19(27%) 34(24%) 53 or 25% 

4. Peculiar Family Circumstances: 

Prolonged absence from parents, 
parental disagreement, great differ- 
ence in childrcn's ages, ramily quar- 
rels, previous marriage of one 
parent. 2(3%) 5 ( 3%) 7 or 3% 

5. Accidental Causes: 

Parent misunderstanding child, 

misunderstanding of adult remarks. 1( 1%) 3( 2%) 4 or 2% 
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Male Female Total 

6. Activity of Mind (Instinct to think): 

Precocious philosophizing, mere 
play of imagination, mudi alone, 
nothing to do. 11 (16%) 16 (11%) 27 or 13% 

7. Growth Stimulus: 

Early adolescent development, 

desire for the different. 1 ( 1%) 2 ( 1%) 3 or 1% 

8. Absence of family resemblance, 

mental and physical. 3 ( 4%) 13 ( 9%) 16 or 7% 

9. Miscellaneous: 

Praise with ulterior motive, self 
pity, lure of elsewhere or of the wild, 
mood, circumstances, desire for 
older brother, vivid dream. 7 (10%) 2(1%) 9 or 4% 

10. Unable to recall. 5 ( 7%) 13 ( 9%) 18 or 8% 

Of those giving affirmative answers to question No. 3, 214 
or 83% answered this question. Of these, 70 were males or 
80% of the males answering question No. 3 ; and 144 were 
females or 84%. In only two instances is there a noticeable 
difference here between the sexes. Absence of family resem- 
blances seems to be more significant for the girls and there is 
a similar preponderance of boys in the group called mental 
activity or the manifestation of the instinct to think. In 
passing it is interesting also to observe that all of the ten 
cases under dissatisfaction had ideas of greatness in their 
fantasies. This will be discussed further in the next section. 

Relation of Fantasy Forms to Causes Given 

Observing almost as many reporting notions of inferior 

parentage as there were of those reporting ideas of greatness, 

with other indications of developmental stages of the fantasy 

already mentioned, it seemed possible that a segregation of 

the causes which each of these groups offered might also be 

productive. The results of this segregation appear in the 

following table : — 

Orphan or Ideas of 

Foundling Group Greatness 

Suggestion 19 or 58% 12 or 30% 

Dissatisfaction 10 or 25% 

Mistreatment 5 or 15% 6 or 15% 

Miscellaneous and Indefinite 9 or 27% 12 or 30% 

The most conspicuous thing appearing in this comparison 
is the complete absence of dissatisfaction causes in the "or- 
phan group " and its emphatic presence in the " greatness 
g^oup." Mistreatment is about equally influential in the two 
forms of the fantasy, and suggestive causes are given much 
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more frequently for explanation of the fantasy by those in 
the " orphan group " than by those in the " greatness group." 
For help in grasping the meaning of these likenesses and 
differences reference should be made to the presentation of 
data concerning the forms of the fantasy. There will be found 
indications of stages of development, as was also suggested 
in the answers to the question concerning belief in the fantasy. 
Following this su^estion of a developing fantasy the table 
Just presented would seem to indicate that mistreatment and 
suggestion first give rise to the idea of foster-pa rent -hood 
which early takes the form of orphanage or inferiority of 
some sort, perhaps assisted by feelings of helplessness or in- 
feriority in the face of supposed ill usage or partiality for 
other children. Then with the continuation of the fantasy, 
growth and the vigor of approaching adolescence come ideas 
of greatness, doubtless again assisted by the su^estive causes 
oientioned, and reflection on these ideas of greatness might 
be the reason for the appearance of the alleged dissatisfaction 
causes in the "greatness group," the dissatisfaction thus being 
more consequence than cause. This seems much more likely 
than that the ideas of greatness should come first and with con- 
tinuation of the fantasy the dissatisfaction disappear. Com- 
parison with the complete table presenting all causes alleged 
will show all dissatisfaction cases are found in this table corre- 
lated with ideas of greatness, whereas only a small number of 
the suggestion cause cases and mistreatment cause cases are 
found here. All dissatisfaction cases in this study had ideas of 
greatness. Such a statement would be far from the truth for 
any of the other cause groups. It will be further observed 
that while the miscellaneous and indefinite group is a consid- 
erable percentage of the whole only a most improbable dis- 
tribution of them, if more definite answers were obtainable, 
could alter the relationships between the groups. 

Age to which Fantasy is Attributed 
{Answers to Question No. 7) 
The following table presents the ages which 240 of the 258 
people who had recallable experience with the fantasy men- 
tion as being the approximate time of its occurrence: — 
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It will be observed that definite answers were obtained from 
93% of the group. Medians for both the male and the fe- 
male distributions fall in the ten year g^oup. This is undoubt- 
edly too low because of the method used in tabulation. Some 
gave a definite figure, some said about a certain age and of 
course in these instances the figure given was used. Brt 
there were also many who answered in terms of an approxi- 
mate range of years, as for example " About ten to twelve." 
Where this was done the tabulation was by the lowest figure 
given. Thus the actual measure of central tendency is higher 
than ten years, probably between ten and twelve years. Of 
course these are only rough approximations, but it must be 
remembered that most of these are approximations by young 
people not very far removed from the period in question, by 
young people still in their adolescent years (the median for 
the entire group studied being 18 years). 

Effects of the Fantasy upon Conduct 
(Answers to Question No. 8) 

In this table are presented in summarized manner the 
answers to that question which sought to discover if any con- 
siderable number could recall influences of the fantasy upon 
their behavior, and in the event of there being such what the 
nature of the conduct effects might be. Of course the table 
is based upon the answers of those who had in response to 
question No. 3 indicated recallable experience with the fantasy. 

Male Female Total 

No answer given 15 or 17% 27 or 16% 42 or 16% 

No conduct effect recalled 55 or 63% 84 <x 49% 139 or 54% 
Some effect reported (See next 

table) 17 or 20% 60 or 35% 77 or 30% 

Totals 87 171 258 

It is worthy of note that this question was answered posi- 
tively or negatively by 83% of the males and 84% of the fe- 
males, or 84% of the group reporting experience with the 
fantasy. 

The 77 people or 30% above who reported that the fantasy 
did have some effect upon their conduct, which they could re- 
call, describe the efTect in various ways but with sufficient 
clarity to make possible an effective grouping. It appears 
in the table following: — 
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Nature of the Conduct Effects 

Number PteCent 

Deliberatiye thought, seeking proof, meditation, etc. 26 34% 

Depressing emotional reactions: — 

Melancholy, embarrassment, fright, etc. 6 8% 

Domesticating conduct: — 

Expression of greater affection for parents (1), 
conscious imitation of parents (I), improved 
conduct ( 1 ), more considerate conduct (2). 5 6% 

Alienating conduct (from parents) : — 

Teasmg, tormenting, deceitful, disobedient, re- 



vengeful, etc. toward parents (7). 
'miilat 
jvav 
confident (9). 



Stimulated independence of conduct, running 
away considered and car ried out, or more self 



Acting part of supposed real self (4) 

Reserved toward parents (4). 

Telling of the discovery (3). 

Seeking discovery by real parents (1). 

Deliberately acting m strange manner (1). 

Siupicious, sulky, saucy, snobbish, etc. (8). 37 50% 

Miscellaneous (Poetic efforts, and disinclination 

to study). 2 3% 

Positive but indefinite 1 — 

The sub-topics in the table just presented are in most in- 
stances words and phrases taken directly from the questionnaire 
returns. In the recollection of these students the predom- 
inating effect of the foster-child fantasy upon conduct, or at 
least its conduct concomitant, is conspicuously that of aliena- 
tion from the parents. This is of course in clearest harmony 
with the family romance generalizations of the psycho-analysts. 
The seeking of proof and meditative thought might be con- 
sidered as a stage preliminary to the alienation in the fully 
developed phenomenon. So also the depressing emotional 
experiences reported. But the tendencies classed above as 
domesticating indicate a tendency in the other direction. Of 
course the writer is quite well aware that these may not be 
effects of the fantasy at all but merely growth concomitants, 
perhaps causing the fantasy. The writer is here merely seek- 
ing and presenting the opinions of his subjects. 

As before, the returns in the " orphan group " and the 
" greatness group " were then isolated and the answers each 
gave to the question concerning conduct effects was tabu- 
lated according to the rubrics just used in order that any sig- 
nificant group peculiarities might again be revealed. The 
result was as follows: — 
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Effect Reported 

Deliberative thought, etc. 
Depressing emotion 
Domesticating conduct 
Alienating conduct 
No conduct effect reported 
No answer given 

The great difference between the percentages of the two 
groups giving no answer to the question makes any generali- 
zations from the other differences hazardous. The other 
differences suggest, however, a trend away from deliberative 
thought, depressing emotion and domesticating conduct (early 
stages perhaps of the fantasy) toward alienating conduct. 

Duration of the Fantasy Believed 

(Answers to Question No. 9) 

People answering the questionnaire who had actually believed 
themselves to be foster children were asked to indicate as 
nearly as possible how long the belief continued. The fol- 
lowing table summarizes their estimates : — 

Male Female Total Percent 

No answer or too indefinite for use 4 8 12 17% 

Very brief time (few minutes to 

few days) 6 11 17 24% 

"Three months," "four months", 
or "few months". 

About one year 

About two years 

About three years 

About four years 

About five years 

"Several years" 

About fifteen years (prolonged separa- 
tion from parents) . 

Totals 17 54 71 

Some indicated in their answers that the belief was inter- 
mittent by the phrase " off and on " for the time specified. 
The long duration of the believed fantasy is a little surprising. 
Thirty five or 49% think the belief endured for a year or in 
some cases much more. It is also of interest that the question 
was answered in a specific manner by 83% of those reporting 
belief in the fantasy. Generalizations from these figures 
would, however, be unreliable because of inconsistencies in 
reporting. The experience was apparently spasmodic or re- 
current with many ; and in answer to this question some gave 
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an estimate of the period within which these recurrences came, 
while others gave merely the approximate duration of a single 
occurrence. 

Disappearance of the Belief 

The tenth question revealed that as a firm belief the fantasy 
had disappeared in all cases; although two or three report a 
lingering influence well described in the phrase of the one 
who said, " At times it seems to haunt me." 

The second part of the question asked why the belief had 
disappeared, of course seeking the opinion of those answering. 
The answers to this appear in the following table : — 

Reasons Given for Disappearance op Believed Fantasy 

Male Female Total Percent 

Ckowth and devdopment of inteUi- 
gence, recognition of absurdity 
of bdJef , discovery that others 
had experienced the same 
thoufi^. 9 24 33 46% 

P^tfental intimacy (parental confi- 
dence, assurance and explana- 
tions and parental affection). 4 17 21 30% 

Disoovery of proof (Observation of 
famuy resemblances, discovery 
of records, etc.) 12 12 17% 

Miscdlaneous (One vague answer, 
one where Bsptcts of belief 
failed to materialize). 3 3 

The numbers in this table refer to the number of times 
each reason was mentioned. As some were mentioned more 
than once the numbers will not of course check with the other 
tables. The percentages are based on the number who be- 
lieved their fantasy, that is 71. This question was answered 
by 83% of them in a definite manner. The others did not 
answer or said they were unable to do so. 

Comparison with Results of Psychoanalyses 

That inquiry of more than nine hundred young people 
should reveal twenty-eight per cent who could immediately re- 
call experience with the foster-child fantasy supports the Freud- 
ians at the outset. To this ntunber ought of course to be added 
all those who could immediately recall the experience, those 
who had it and with whom it is now beyond even mediate re- 
call (instances of which with adequate proof have come to the 
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writer's attention aside from those here studied )» and those 
in whom it may have suffered a psychoneurotic suppression. 
Of course such an addition cannot be made in terms of fig- 
ures; but the mention of such cases indicates the minimal 
nature of the twenty eight per cent discovered by this study. 
Thus considered the number is sufficiently large to warrant 
the assertion that it is a common experience of childhood. So 
far the psychoanalytic generalization has been justified. And 
a more definite statement can now be substituted for Rank's 
that ** many persons . . . very frequently remember 
occasions of this (foster-child) kind." 

From psychoanalytic studies the foster-child fantasy was 
located in the pre-adolescent years (Freud's period of sexual 
latency or Jung's pre-sexual period). The two hundred and 
fifty-eight young people found in this study to have had re- 
callable experience with the fantasy located it in the same 
period of development. The median of the answers given 
fell between the ages of ten and twelve years. The years 
eight to twelve inclusive covered 61% of the answers. 

Taking Rank's oft quoted statement of the course of the 
family romance as the authoritative presentation for the 
psychoanalysts one finds in addition to the basic parental 
detachment motive of the romance the mention of two im- 
mediate causes of the foster-child fantasy, feelings of parental 
neglect or lack of affection and romantic literature. These 
two immediate causes have been amply verified by the results 
of this study. They were the two causes most frequently 
mentioned by these young people. But there has also been 
brought to light certain other supplementary causes, not men- 
tioned by Rank, which in the minds of these subjects are of 
some importance. They are prolonged absence from the 
parents, marital infelicity observed by the children, precocious 
philosophizing, lack of companionship and the absence of 
mental or physical resemblance to the parents. The last is 
of peculiar interest not only because it is so common a topic 
of discussion before children but also because the subsequent 
development of family resemblances is several times men- 
tioned in these returns as a cause for the decline of belief in 
the fantasy. One of those who had never experienced the 
fantasy remarked that " the reason I have never acquired such 
a notion is the fact that all my life every one has spoken of the 
g^eat resemblance I have for my father." 

Rank presents the fantasy as undergoing development from an 
early stage in which the child thinks of himself as an adopted 
or step-child to the higher stage characterized by expansive 
ideas, variously elaborated according to the child's adroitness 
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and the material at his disposal. This questionnaire study not 
only supports but also considerably elaborates the psycho- 
analytic conclusion. All through the returns there are indi- 
cations of the developmental stages of the fantasy. Concern- 
ing the forms of the fantasy there were those, a large group, 
who had but the vaguest if any idea beyond the thought of 
foster-childhood, some saying that they had never thought 
further than that. Then there were those who reported think- 
ing themselves as different characters at different times. The 
apparent relationship of the different form groups (incipiency, 
orphan, same social status, great parentage, supernatural 
being) suggests the same thing. The relationship of forms to 
causes carefully tabulated indicated the developmental in- 
terpretation of the fantasy as the only feasible explanation 
of the otherwise strange distribution of causes mentioned. 
The relation of the forms to the reported conduct effects 
pointed, if less clearly, in the same direction. Examination 
of the conduct effects indicated stages from meditation on a 
more or less fascinating idea to decidedly alienating conduct. 
Degrees of belief also appeared very clearly in the answers 
given. Even without knowledge of the psychoanalysts con- 
clusions it would have been difficult if not impossible to have 
interpreted this data otherwise. And the conclusion is in 
harmony also with the known traits of childhood imaginative 
fancy as well as the growth of delusions in paranoia. 

The forms of the fantasy named herein revealed not only 
the two mentioned by Rank but also another equally promi- 
nent, that of inferior parentage, which seems to lie between 
the two because it has a definite form and the incipient stage 
lacks definition. The few cases of fantasies of parentage of 
similar social status hint at another intermediary stage, de- 
cidedly harmonic with the concept of an outward tending 
libido, which might follow the inferiority stage. And the few 
cases of those who conceived themselves as of supernatural 
or very mysterious nature might point to a still higher develop- 
ment of the fantasy, rising to heights above mere concepts 
of worldly greatness as in paranoid delusions. If true this 
might be of much interest to those attempting to apply psycho- 
analytic concepts to the interpretation of the founders of 
religion. But the writer is far from confident that the last 
two are genuine stages in the development of the fantasy. 
The number of cases is small and they might prove to be 
merely circumstantially conditioned variants from the normal 
course. For the inferiority stage, however, in which the child 
thinks of himself as a foundling or poor asylum orphan, fol- 
lowing the earlier or incipient stage in which there is no con- 
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cept beyond the thought of foster-childhood, there is sufficient 
evidence in the data presented. Of course the demonstra- 
tion of a stage in the course of the fantasy characterized by 
inferiority concepts immediately reminds one of Adler, and 
it might be that ideas of greatness develop as compensations 
for these inferiority concepts which doubtless are accompanied 
by feelings of inferiority. 

In considering the forms of the fantasy it is interesting to 
notice Rank's statement concerning the sources of the ideas 
of greatness. He says : *' The child utilizes an accidental 
coincidence of actual happenings (meetings with the lord of the 
manor, or the proprietor of the estate, in the country; with 
the reigning prince, in the city. In the United States with some 
great statesman, millionaire) " (5, page 65). To the writer 
there is in that quotation the implication that in this cotmtry 
the fantasy is less likely to take the form of royalty or no- 
bility. Perhaps this is so, but as a matter of fact eleven of 
the forty cases of expansive ideas, here studied were found 
to have the form of princes, kings or nobles. The appeal of 
non-democratic institutions is apparently not dead in the minds 
of American children. 

As has been so often presented in the psychoanalytic lit- 
erature, the principal motive of the family romance is the 
progressive detachment from the parents. Rank points out 
that revenge and retaliation motives also appear in the course 
of the romance, but considers them as stimuli for further 
imagings, further developments of the fantasy. The progres- 
sive detachment from the parents was clearly indicated in 
the writer's returns from those who recalled changes in con- 
duct at the time of the fantasy. Many mentioned much 
thought about the matter and the deliberate seeking of proof 
for their notions, some wrote of depressing emotions as the 
consequence of their fantasy, a still smaller number state that 
they were moved to better behavior and greater affection for 
their parents (a domesticating tendency), but by far the 
larger number reported instigation to conduct which would 
inevitably alienate them from parental influence. The general 
direction of the conduct effect (or concomitant conduct) was 
clearly away from parental authority in the recollection of 
these adolescents. The few who mention a domesticating 
tendency may indicate a slight hesitation to take the plunge 
into independence, a slight oscillation at the outset before 
fixation of growth direction is established. The many reports 
also of revengeful and retaliatory conduct, the conscious tor- 
menting of the parents, harmonizes perfectly with Rank's 
statements. 
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In fine this study seems to have resuhed in an amplifica- 
tion as well as a justification of the results of psychoanalytic 
investigation. Psychoanal}rtic conclusions concerning the fos- 
ter-child fantasy have stood the test of checking by a different 
method of research. At the same time it throws doubt upon 
the statement of Rank that the psychoanalysis of psydio- 
neurotics is the only tool by which the imaginings of childhood 
may be studied (5. page 63). It is possible that the question- 
naire might by itself never have discovered the foster-child 
fantasy and the family romance, but this study has demon- 
strated its usefulness as a tool for the checking of the results 
of psychoanalytic study and also for their amplification. Rank 
has compared psychoanalysis with empirical obser\'ation, but 
the questionaire as used here is not empirical observation. 
It approaches in its request for free personal recollection much 
nearer to the anamneses of psychoanalysis and has the ad- 
vantage of being able to bring data readily from numbers large 
enough to permit of statistical treatment. 

Summary and Conclusions 

The foster-child fantasy has been demonstrated to be a 
common experience of childhood. Twenty-eight per cent 
of the 904 returns here tabulated could immediately recall 
experience with it. 

Twenty five per cent of those who reported experience with 
the fantasy (7.8% of all) believed in it as a correspondence 
with facts. The others expressed many varieties of attitude 
from partial belief to none at all. 

Three stages of development of the fantasy were indicated. 
In 54% the fantasy had never taken any definite form, 15% 
thought of themselves as poor orphans or foundlings, 18% 
had developed ideas of greatness. Two other stages were 
suggested in the returns but by numbers too small for generali- 
zation. 

Suggestion (45%) and supposed mistreatment (25%) are 
most frequently g^ven by those questioned as causes for the 
fantasy. But other causes, although less frequent, were in- 
dicated sufficiently often to deserve consideration ; precocious 
thinking (13%), lack of physical or mental family resem- 
blance (7%), and dissatisfaction with home conditions (5%). 

The fantasy is located by more than half of those reporting 
in the period of 8 to 12 years of age. 

The most common effect of the fantasy recalled, as described 
by these subjects, is conduct alienating them from parental in- 
fluence and authority. 
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The duration of the fantasy for those who had actually be- 
lieved themselves foster-children was reported to be more than 
a year by 49% (maximum 15 years). It was reported as of 
very brief duration by 24%, and as lasting a few months by 
10%. 

Growth and the development of intelligence is most often 
mentioned as the cause of the removal of the fantasy among 
those who had believed it, but there are two thirds as many 
mentions of parental intimacy and a smaller number reporting 
discovery of convincing proof, such as physical or mental 
similarities and actual records. 

Comparison with the psychoanalytic presentation, especially 
that by Rank, results in both support and amplification of the 
generalizations from psychoanalysis. The frequency of the 
fantasy, the age location of it, causes given, two stages of 
its development, and the progressive detachment from the 
parents are alike in the results from both methods of study. 
The questionnaire method has, however, added the discovery 
of other causes, another stage in its development, some modi- 
fication of statements concerning sources of the fantasy forms, 
and has revealed itself to be a serviceable supplement to psy- 
choanalysis. 
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A METHOD OF STANDARDIZING THE COLOR 
VALUE OF THE DAYLIGHT ILLUMINATION 
OF AN OPTICS ROOM 

By C. R Fessee, G. Rand, and I. A. Haupt, Bryn Mawr College. 

In a previous article (Psychol. Rev. 1912, XIX, pp. 364- 
373) we have given a method of standardizing the intensity of 
light in an optics room illuminated by daylight and have de- 
scribed provisions for keeping constant the intensity selected 
as standard. If still more exact conditions are wanted for 
conducting work on color sensitivity another variable, namely, 
the chaag^ng color of daylight, should perhaps be taken into 
account. It is the purpose of this paper to describe a method 
of standardizing the color value of the daylight illumination 
of a room and of correcting the changing values to the stand- 
ard value in such optics rooms as we have in our laboratory. 

We mean by standardizing here only a means of matching 
the daylight selected as desirable and of reproducing at any 
given time as a standard the color value which matches the 
daylight selected. Our plan does not include primarily a 
means of deterniining what is the most desirable color value of 
daylight to use, although that might well be made a valuable 
feature of the plan. To be of the greatest service in psycho- 
logical optics the plan should be both reasonably simple of 
accomplishment and have a fair degree of precision. In devis- 
ing a method we have endeavored to keep both of these re- 
quirements in mind. Obviously the first step to accomplish 
is to have a source of light the color value of which can be 
kept constant within acceptable limits. A well seasoned tung- 
sten light operated by a constant current gives a light of suffi- 
cient constancy of composition to serve our purpose.* It has 

^ In reply to an inquiry about the constancy of color value of the 
light emitted by the tungsten filament operated at a constant voltage, 
also its constancy as compared with the light emitted by the carbon 
filament we have the following from the Bureau of Standards. " With 
regard to the constancy of the color from lamps operated at a con- 
stant voltage, it can be said in general that almost any seasoned in- 
candescent lamp will burn a considerable time without any appreciable 
change in the color of the light, unless the filament is operated at a 
temperature above the normal. In comparing carbon with tungsten 
filaments the relative constancy will depend on the conditions. If the 
two are set at voltages which will give the same color, the tungsten 
will change* much more slowly than the carbon In fact a tungsten 
filament operated at the normal color of carbon lamps will usually 
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the advantage too that its changes of color with change of 
voltage are roughly similar in direction to those which occur 
in daylight. A second step is to have a means of changing 
the color value of the light to match the daylight selected as 
desirable and a comparison surface on which to make the 
match. The first of these purposes can be accomplished by 
means of thin gelatine filters of known spectrum transmis- 
sion, properly selected and combined to give the color 
values needed; and the second by means of any photom- 
eter head which presents a sufficiently good field for 
the comparison. We have already described a simple and 
inexpensive photometer for daylight work which with the 
proper selection of filters can also be made to serve the present 
purpose very well. For a description of this photometer the 
reader is referred to this Journal, 1916, XXVII, pp. 335-340. 
When the proper filters are inserted on the side next to the 
standard lamp this photometer can be used to make bodi die 
photometric and colorimetric comparison with no change either 
in the apparatus or the adjustment of the lamp. With the in- 
strument set for the color and intensity of light selected as 
standard it can be determined at a glance whether the illumi- 
naton of the room fulfills the desired requirements with regard 
to both of these features. 

We have stated that the method employed should have a 
satisfactory degree of precision and sensitivity. In order to 
get some estimate of the sensitivity of the method or what 
amounts of color change can be detected at different intensities 
of illumination, the following experiments were conducted. 
(1) The light from two well seasoned tungsten lamps of equal 
watt value (40- watt, type B Mazda) was brought to a color 
and brightness match at the photometer head. The change in 
voltage required to produce a just noticeable change in color 
tone was then determined. The work was conducted in a 
dark room and for convenience in getting the proper range of 
intensities the photometer head was removed from its place 
in the box photometer and mounted on an ordinary photo- 
meter bar. In making the determinations one lamp, A, was 
operated at 107 volts and set at the desired distance from the 
photometer head. The other lamp, B, was operated at such 
a voltage and set at such a distance from the head as was 
needed to give an exact color and brightness match. When 

burn thousands of hours with no appreciable change in color. Whether 
different lamps of the same kind give light of the same color depends 
on how closely the lamps are kept uniform in manufacture. As fur- 
nished on the market at present different tungsten lamps of the same 
size will be found to be more nearly alike than carbon lamps." 
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the match was obtained the voltage of lamp A was lowered 
until a just noticeable difference in color tone could be detected 
at the screen. A measure was thus had of the amount of color 
change that could be detected by the instrument in terms of 
tiie amount that is produced by a g^ven variation of the 
voltage of a tungsten lamp the specification and the con- 
ditions of operation of which are known. When the voltage 
of lamp A was lowered the intensity as well as the color value 
of the light at the photometer head was changed. This re- 
quired a resetting of the lamp B to bring the two photometric 
fields to equal brightness. However, as a check on the judg- 
ment of just noticeable difference in color tone each observa- 
tion was made under more than one brightness relation be- 
tween the two photometric fields. The judgment was not 
difficult to make. Its precision in fact compares very favor- 
ably with that of the photometric judgment. The determina- 
tion was made with the lamps at different distances from the 
photometer head, — 14, 20, 30, 40 and 50 cm. to give the differ- 
ences in intensity at which it was desired to make the deter- 
minations of colorimetric sensitivity. For the sake of a com- 
parison of the colorimetric sensitivity of the photometer heads 
more commonly used, the determinations were repeated with 
Lummer-Brodhun heads of the contrast and disappearance 
types. The results of these determinations are given in 
Table I. 

TABLE I* 

A Comparison op the Sensitivity of Different Photometer Heads 
To Change in Color of Light of Tungsten Lamp (Madza Type B) 

Operated at 107 Volts 





Voltage Change of Lamp to Give Just Noticeable 
Change of Color Tone 


Distance of Lamp 
From Photo- 
meter Head 

(cm.) 


Lummer Brodhun 
Head Contrast 
Type 


Lummer Brodhun 
Head Disappear- 
ance Type 


Bunsen Head 


14 
20 
30 
40 
50 


0.25 
0.50 
0.75 
1.00 
1.25 


0.5 
1.0 
1.5 
3.0 
3.5 


1.0 
1.5 
2.5 
3.0 
3.0 



*The results of this and the followinii: tables are for Observer R. The 
main points were verified by a check observer, H. 
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(2) In the second series of experiments a comparison was 
made of the sensitivity to change of color tone with the three 
photometer heads, the Bunsen and the two types of Lummer- 
Brodhun, when the photometric surfaces were illuminated by 
the tungsten lamps, natural color, and when they were illumi- 
nated by the light from these lamps filtered through gelatines 
so selected as to match the daylight in one of our optics rooms 
at 11 A. M. on a clear day. The intensity of light at the 
photometer head was made the same for both kinds of illumi- 
nation. The comparison was made at three intensities of 
illumination, corresponding to those given by the tungsten 
lamps in the preceding set of experiments when placed at 30, 
40 and 50 cm. from the photometer head. The comparison 
was not made for the other intensities because they could not 
be obtained on our photometer bar on account of the reduction 
in intensity produced by passing the light through the daylight 
filters. That is, the lamps could not be brought nearer to the 
photometer head than 14 cm. and to match the tungsten lamp 
at 30 cm. from the head, for example, the lamp in front of 
which the filter was placed had to be set at a distance of 14.3 
cm. The results of this comparison are given in Table II. 

TABLE II 

A Comparison of the Sensitivity of Different Photometer Heads 

TO Change in Color of Light of Tungsten Lamp (Madza Type B) 

Operated at 107 Volts and of This Light Filtered to 

Match Daylight 



Distance of Lamp 

Prom Photometer 

he id Giving Equal 

Illumination for 

Each Intensity for 



Voltage Change of Lamp to Give Just Noticeable Change of 

Color Tone 



Type B Mazda Lamp 



Type B Mazda Lamp With 
Daylight FUter 







Lummer 


Lummer 


Bunsen 


Lummer i 


Lummer 


Bunsen 


Type B 
Mazda 


Type B 


Brodhun 


Brodhun 


Head 


Brodhun 


Brodhun 


Head 


Mazda 


Head 


Head 




Head 


Head 




Lamp 


Lamp 


Contrast 


Disap- 




Contrast 


Disap- 






With 


Type 


pearance 




Type 


pearance 






Daylight 




Type 






Type 






Filter 














(cm.) 


(cm.) 














30 


13.5 


0.75 


1.5 


2.5 


0.25 


0.50 


0.75 


40 


18.8 


1.00 


3.0 


3.0 


0.25 


0.50 


1.00 


50 


25.2 


1.25 


3.5 


3.0 


0.25 


0.75 


1.50 



(3) A somewhat limited comparison was made of the sen- 
sitivity of the Bunsen head to change in color tone when the 
photometric surfaces were neutral and when they were 
colored. This was done because the color of some pigments is 
known to be very sensitive to changes in color value of the 
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light falling upon them. For the purpose of making this com- 
parison a number of such standard pigments as are commonly 
found in psychological laboratories were substituted for the 
white screen of the Bunsen head. Two cases were made of 
this investigation, (a) Six colored screens were used, selected 
from the Hering series of papers : the dark red, the orange, the 
yellow, the yellowish green, the blue-green and the violet ; and 
three from the Milton-Bradley series : the red-violet, the red- 
violet, tint No. 1 and the orange-red, tint No. 1. The light 
from the 40-watt lamp was in each case passed through the 
daylight filter referred to above. The brightness of the photo- 
metric surfaces was kept constant in all cases at a value equal 
to that of the white screen illuminated by the filtered light of 
the tungsten lamp at a distance of 74 cm. This was the highest 
brightness that could be obtained with this lamp for the col- 
ored screen having the lowest coefficient of reflection. This 
intensity of illumination was selected in order that the colori- 
metric comparison should be made in all cases for the same 
brightness of surfaces compared. The results of this com- 
parison are given in Table III. (b) Since in the preceding 

TABLE III 
A Comparison of the Colorimetric Sensitivity of the Bunsen Photo- 
meter Head When Provided With White and Colored Fields— 
This Comparison was Made With the Intensities of Light 
Adjusted to Give in All Cases the Same Brightness of 
Photometer Fields, Namely, the Brightness of the Blue 
Pigment (Pigment With Lowest Coefficient of Re- 
flection) Illuminated With the Highest Intensity 
That Could Be Obtained With the Filtered Light 
of the Mazda Type B Lamp Operated at 107 Volts 

Photometer Field Distanceof lamp (cm.) Voltage change of 

from photometer head lamp to give 





giving 


brightness 


of 


just noticeable 




colored fields equal 


to 


change of color 




that of white 


field 


il- 


tone. 




luminated by this lamp 






with daylight 


filter 


at 






74 cm. 












Yellowish-green 




43.0 


1.0 


Violet 




15.1 






2.0 


Red-violet 




22.6 






3.0 


Orange-red, tint 












No. 1 




40.0 






3.0 


Red-violet, tint 












No. 1 




33.5 






4.0 


Yellow 




50.8 






4.0 


Orange 




38.0 






5.0 


Dark red 




31.5 






6.0 


Blue 




13.8 






6.0 


Blue-green 




27.3 






8.0 


White 




74.0 






4.0 
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experiments the pigments of the higher reflection coefficients 
had to be used at lower illuminations than the other pigments 
in order to fulfill the conditions that the colorimetric com- 
parison should be made in all cases on surfaces of equal 
brightness, it was decided to make a comparison of the most 
favorable of these colors with the neutral screen at illumina- 
tions approximately equal to that used for the color of lowest 
reflection coefficient in the former experiments. This, it will 
be remembered, was the highest that could be obtained with 
the filtered light of the 40-watt lamp. For this purpose the 
yellowish green, the yellow and orange-red, tint No. 1, screens 
were used. The results of this comparison are given in Table 
I\'. These results, it scarcely need be pointed out, have a 



TABLE IV 

A Comparison of the Colorimetric Sensitivity of the Bunsen Photo- 
meter Head When Pro . ided With White and the More Sensi- 
tive Colored Fields Used in Table III, at Intensities of Illum- 
ination Equal Approximately to the Highest That Could be 
Obtained With the Filtered Light of the Type B Madza 

Lamp Operated at 107 Volts 

Voltage chan^ 
of lamp to give 
just noticeable 
change of color 
tone 



0.25 
1.50 
1.50 
1.0 

1.50 
1.25 
2.0 
4.0 



Photometer Field 


Distance of lamp (cm.) 

from photometer head 

giving equal brightness 

of white and colored 

fields for Mazda type B 

lamp with daylight filter 


Yellowish-green 

White 

Yellow 

White 

Orange-red. tint No. 

1 
White 
Violet 
White 


16.5 
26.5 
13.5 
20.0 

15 
22 
15.1 
74 



much more direct bearinj^; on the problem of selecting screens 
for our standardizing instrument than those of the former 
comparison. That is. in the selection of screens for such in- 
strument we are concerned with relative sensitivities at equal 
illuminations, not equal brightnesses, of screen. Obviously in 
the final selection of screens for any particular instrument that 
screen should be chosen which shows the greatest sensitivity 
for the range of illuminations possible for the instrument or 
for the range that is likely to be used. 
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An ni^)ect]on of the results in Tables I-FV' shows the follow- 
ing points. 

(1) As might be expected smaller color changes could 
be detected at the higher than at the lower imensities of xUo- 
mination. That is, at the higher intensities die color oi the 
light was less saturated (the inhibitiTe action of the achro- 
matic on the chromatic oonqMment of the retinal exdtatioo) 
therefore a smaller change was needed to be just nodceable. 

(2) The colorimetric sensitivity of the photometer heads 
employed is in the following order from greatest to least, — 
the Lummer-Brodhun, amtiast type; the Lummer-Brodhun, 
disappearance type; the Bimsen. As bearing on the type of 
field that gives high colorimetric sensitirity such comparisons 
are of importance to colorimetry by the monochroniatic 
method. 

(3) Smaller changes of vdtage were required to produce 
a noticeable change in the color of the light filtered to match 
daylight than in the color of the unfiltered light of the Mazda 
type B lamp. 

(4) Of all the colored screens employed the yellowish- 
green, the violet, the yellow and the orange-red, tint No. 1, 
showed greater sensitivity to changes of color of light of the 
type produced in these experiments (, changes similar to those 
which occur in daylight) than the white screen when the com- 
parison was made at equal brightness of screen. When, how- 
ever the comparison was made at illuminations approximately 
equal to the highest illumination that could be obtained with 
the filtered light of the 40-watt lamp only the green showed a 
greater colorimetric sensitivity than the neutral screen. The 
green screen seemed to be peculiarly sensitive to the changes 
which are produced by adding the longer wave-lengths to 
daylight. That is, the adding of the red wave-lengths ap- 
peared to decrease the saturation of the green and the adding 
of the yellow wave-lengths, to increase the yellow component 
already present. At the highest intensity of illumination used 
a change of only 0.25 volt was needed to cause a noticeable 
change in the color of the screen. Indeed at this intensity of 
illumination the colorimetric sensitivity of the Bunsen head 
was so much improved by the substitution of the green screen 
as to equal that of the more sensitive of the two Lummer- 
Brodhun heads with the white screen. 

As we have already indicated the work of standardizing 
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for color value and intensity may be done at the same time. 
It may be accomplished as follows : A daylight is selected of 
the color value and intensity desired. On the side of the 
photometer head next to the standard lamp gelatine filters are 
inserted so chosen that when the light from this lamp run at 
a given voltage and set at the position on the bar needed to 
give the intensity match, is filtered through them, the photo- 
metric surfaces illuminated by this light match in color 
value the surface illuminated by the daylight. To reproduce 
this standard at any future time all that is needed is to reset 
the lamp in the same position on the bar and to reproduce the 
voltage. With the photometer set up at the point of work 
in the room or as near to it as possible, the process of check- 
ing up the illumination both as to color value and intensity 
becomes very simple. A glance at the photometric field is 
sufficient to give the desired information. Since it is not so 
easy to arrange for the correction of daylight to the color value 
chosen as standard as it is to correct the intensity, feasibility 
may dictate that the work be done within a certain range of 
variation of color value. The apparatus recommended may 
be used to standardize this range as follows: If the day- 
light chosen as desirable be that of skylight near the middle of 
a clear day the changes that are apt to occur during the course 
of the day or from day to day may be approximated roughly by 
lowering the voltage of the standard lamp or by lowering the 
voltage supplemented by the addition of one or more of the thin 
gelatine filters properly selected. When this is done and the 
lamp is reset to compensate for the change of intensity pro- 
duced, a range of variation of color value is fixed within which 
the daylight illumination must fall or be rejected for the partic- 
ular work in hand. In such a case the photometer is set so that 
the standard surface in the photometer head is illuminated 
with the light chosen as the limit towards which the color value 
may vary and still be accepted for the work in hand. It is very 
easy then at any particular time to judge whether the domi- 
nant color of the daylight incident upon the receiving surface 
of the photometer falls within the limiting value. 

Obviously a means of correcting the changing daylight to 
the color value chosen as desirable would be an advantageous 
supplement to the work of standardizing. The method we 
purpose for use for this is as follows: At a distance above 
the diffusion sash of ground glass installed beneath the sky- 
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light in our optics rooms, saffident to give a good spread ox 
light, will be installed opaque pendant reflectors of the dis- 
tributing t3rpe. These reflectors win be supplied with ilicrs 
which transmit an excess of the short ware-lengths. They 
will be installed on separate circuits, one or more to the cir- 
cuit, so that a variaUe proportion of the artindal light mav 
be used as is needed. Further to vary both the cotEqx>sitioo 
and the amount of artificial light used, wall rheostats will be 
included in as many of the circuits as is found to be advisable. 
Quite a wide range of composition and intensity of light can 
be obtained also by the use of lamps of different t}-pes and 
Irattages. The artificial units may be installed well out of the 
road and the desired direction and throw of light be obtained 
by the shape of the reflector and the angle at which it is in- 
stalled. Further the amounts of daylight used in getting the 
desired composition may be controlled by a system of curtains 
placed under the skylit above the diffusion sash and the 
artificial units. The elaborate svstem of curtains which is 
already installed beneath the diffusion sash in our rooms will 
serve as they do now for fine gradations of intensity of light 
and may prove useful to some extent perhaps for the control 
of the composition. 

An alternative to a flexible svstem of correction of actual 
daylight for both composition and intensity is the utilization 
of some one of the artificial daylights which are now on the 
market. Of the unfiltered sources the carbon dioxide tube 
gives perhaps by common agreement the closest approximation 
to skylight. Its cost, however, is prohibitive for the greater 
number of laboratories. The same thing might well be said of 
the best of the filter units. The ones most familiar to us all and 
the most available from the standpoint of cost are the blue 
bulb lamps. With regard to these lamps, however, only a 
rough approximation to daylight is claimed. We have thought 
that it may be of interest to show here a spectrophotonietric 
comparison of one of them, the type C-2 Mazda lamp, and of 
some of the doser approximations to daylight, with the black 
body at 5000 degrees absolute which is sometimes taken as 
the standard of average daylight. (See Fig. I.) For the 
, . . .'.tive rurves given in this figure we are indebted to the 
Electrical Testing Laboratories, 80th street and East End 
avenue. New York City. The comparison here, it will be re- 
membered, is photometric, not colorimetric. 
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A— Black body at 5000 degrees absolute ("Average Daylight") 

B— Blue sky (Ives) I. E. S. Transactions, loio, p. 208. 

C— Daylight glass with Mazda C lamp (Brady) I. E. S- Transactions, 

1914. p. 952- 

D— Bluish glass with Mazda C lamp (Sharp) I, E. S. TnuiJlCtions, 

1915, p. 220. 
E— Mazda C* lamp. 

F — Mazda B lamp (7.9 lumens per watt). 

G — Mazda C lamp (20 lumens per watt). 

H — Moore tube (Paper read before I. E. S. November 11, 1915)- 
I— Tmtint glass, (Luckiesh) I. E. S. Transactions, 1914, p. 839- 
J— Tnitint glass, (Luckiesh) I. E. S. Transactions, 1914, p. 839. 



MINOR STUDIES FROM THE PSYCHOLOGICAL 
LABORATORY OF CORNELL UNIVERSITY 

Communicated by E. B. Titchenek, H« P. Weld and K. M. Dallxnbacb 
XLVII. Size vs. Intensity as a Determinant of AnxNnoN 



By Alma M. Bowman 



This paper is related to two of the experimental studies on the 
determination of attention which have been published from the Comdil 
Laboratory. Meads, working with form vs, intensity, obtained from 
five observers the positive result "that a lig^t-form of relatively low' 
intensity may have as great a power to attract attention as a formless 
light of relatively high intensity."^ Curtis and Foster, working with 
size vs. intensity, were unable to reach any positive conclusion. Their 
three observers gave widely differing results: one showed a positive 
and one a slightly negative effect of size, while to the third size was 
apparently indifferent; and in the case in which the effect of size was 
negative, spatial portion proved to be more important than a four- 
fold increase in area.^ 

It may very well be the case that form is, and size is not, a powerful 
determinant of attention. If this conclusion is sound, then the diver* 
sity of result obtained by Curtis and Foster means simply that in their 
experiment the effect of size was cut across by other influences which 
the plan of the experiment did not permit them to bring under control. 
There is, however, between the two studies a difference in method. 
Meads employed the method of limits ; Curtis and Foster, taking their 
cue from the report of one of Meads' observers (Professor Weld) 
that expectation might be a disturbing influence, changed over to the 
method of constant stimulus-differences.^ Since now the method of 
limits has given positive results, and the method of constant stimulus- 
differences has given results that are positive, negative and indifferent, 
it seems plainly necessary to attack the problem of size by the method 
of limits. This is what we have done in the present paper. 

Apparatus. 

The apparatus was set up, as usual, in a dark room. The observer, 
screened by heavy black curtains, sat comfortably at a table, his head 
held firmly in position by an adjustable biting board. Facing him at 
the distance of approximately 50 cm. was the ground glass plate upon 
which the two areas and the flxation-point appeared. The stimuli 
were as before: a standard Greek cross of 56 sq. cm. was compared 
with similar crosses of half and twice its area. The flxation-point 
lay between the crosses, at a distance of 10 cm. from each; it was 
illuminated throughout the experiment, though it was not visible 
during the exposure of the crosses. 

^ L. G. Meads, " Form vs. Intensity as a Determinant of Attention." 
this JouENAL, xxvi., 1915, 151. 

' J. N. Curtis and W. S. Foster, " Size vs. Intensity as a Determinant 
of Attention," this Journal, xxviii., 1917, 2g^i. 

' Meads, 151 ; Curtis and Foster, 293. 
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Exposure was made by a Wundt gravity tachistoscope set for one- 
tenth of a second; the actual time, as measured by the Hipp chrono- 
scope, was 100.3 db 0.7 sigma. Heavy felt pads, laid at the iMse of the 
instrument to catch the shutter, made the exposure almost noiseless.* 

The light was obtained from a 40 watt Mazda Daylight lamp placed 
in a projection lantern behind the tachistoscope. The rays passed into 
a diffusion box which was white inside, and whose far end contained 
two circular ground glass windows, 18 cm. apart and 8 cm. in diameter. 
The amount of light issuing from these windows was controlled by 
cardboard shutters, which by a graded series of circular openings 
carried the illumination by steps of 4% down to 12%, by steps of 
2% down to 4%, and by steps of 0.5% down to 0.5%. The illumination 
of the comparison crosses might be varied within these limits ; that of 
the standard cross remained constant at 20%.^ 

Experiment. 

The following instructions, identical with those of the previous 
work, were read to the observers at the beginning of every experi- 
mental hour. "At the signal ' Now ' put your attention definitely on 
the fixation-point. Two crosses of unequal size will be exposed. Judge 
which of them, if either, is the more clear; that is, which of them 
catches your attention the more." The method employed, for the 
reasons given above, was the method of limits. The observers judged 
' Right,' ' Left,' or ' Equal.' ' Doubtful ' judgments, in accordance with 
present practice, were thrown out, and the observations were repeated.* 

The observers were F. L. Dimmick (Z>) and L. B. Hoisington (f/), 
assistants in psychology; Myrl Cowdrick (C), graduate student in 
the department; and K. M. Dallenbach (Da). D, H. and Da were 
highly practised in the observation of clearness. "^ 

Before the experiment began, a preliminary series was given to 
every obsefver in order to determine the critical range. Short warm- 
ing-up series were also given at the beginning of every experimental 
hour. The experimental series were arranged for measurement of 
the space error and for compensation of the irregular influences of 
practice and fatigue. 

Every observer made four series: two with the large cross, stand- 
ard right and left; and two with the small cross under similar con- 
ditions. The series was composed of ten ascending and ten descending 
observations. The order in which the four series were presented to 
the observers was as follows : 

* Meads (150) used a spring tachistoscope with a time of node 
8 sigma; Curtis and Foster (293) used a pendulum tachistoscope with 
a time of no ± 3 sigma. 

•'^ Meads and Curtis and Foster used an episcotister ; but Curtis and 
Foster found the range of experimental variation insufficient (294). 
Our arrangement overcomes this difficulty. 

« S. S. George, "Attitude in Relation to the Psychophysical Judg- 
ment," this Journal, xxviii., 1917, 33ff. 

^ £> is the observer who showed the positive effect of size in the 
work of Curtis and Foster (293, 295) ; // had observed in a study of 
the measurement of attention (this Journal, xxvii., 1916, 459) ; and Da 
had observed in several such studies (this Journal, xxiv., 1913, 465ff. ; 
xxvii., 1916, 443ff. ; xxix., 1918, 204ff.). 
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This table shows the ayerage per cent, of illamination necessao' for 
the comparison crosses if they are to be equal in clearness to the 
standard cross. The data of the 5th and 6th, 9th and lotfa colnmns 
indicate that the small cross, to be as clear as the standard, must be 
more intense; and that the large cross, to be as clear as the standard, 
must be less intense. The direction of oar results is thas constant for 
all four obsenrers. There is, however, a marked difference between C 
and the other observers: her pl%s and huiimj deviations from the 
standard are very small. C, it may be noted, was a comparatively 
mitrained observer. If we consider only the results of the three 
observers who were highly trained in the observation of clearness, we 
find uniformity of tendency, well-marked in all cases, though showing 
individoal variation of the order 2 to i. For C, the m. v. is also larger 
with both crosses than the difference between the standard and com- 
parison stimulL Even for the trained observers, the m. r. with the 
large cross is not always satisfactory. 

But although the direction of the results is constant, the magnitude 
of the space error proves that the effect of size was cut across and 
obscured by another influence. The data which indicate the effect of 
position are given in the 3d and 7th columns of the table. For both 
of the comparison areas and for all observers the left-hand position 
is the more favored. The position-ratio is 2 to i for // and C with 
the small cross, and rises as high as 9 to i for H with the large cross. 
The left-hand position has, however, no advantage in the matter of 
relative variation. 
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Conehtsions. — Wc condnde ttut the diflfcrence between the resnita 
obtaiiied by Meads for fonn and by Curtis and Foster for size is a true 
difference, not attributable to the difference of the methods employed.* 
If we may judge hj the results of our trained observers, sice ai 
determinant of attention may bear to intensity a ratio which varies 
from 3:1 to 4:3. For a less trained observer size was indifferent. 
In the two experiments upon size (that of Curtis and Foster and 
spatial position proved to be a major disturbing influence. 

hat the left-hai " -■ • 
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THE TONOSCOPE AS A MEANS FOR REGISTERING COM- 

BINATION TONESi 



By Evelyn Gough and Genevieve Robison 



The possibility of producing and demonstrating combination tones in 
the mass of air was clearly established by Helmholtz.^ He found that 
the essential condition for the generation of strong objective combina- 
tion tones was that the same mass of air should be violently agitated 
by two generating tones simultaneously. The siren and the harmonium, 
each of which possesses a common wind chest in which the air is set 
in vibration by all notes played upon it, produced objective combina- 
tion tones which were extremely powerful. 

The presence of the combination tones in the air was demonstrated 
by the use of vibrating membranes and resonators adjusted to be in 
unison with these tones. Helmholtz found in using the harmonium 
that when the two generators were supplied by air from different bel- 
lows the objective part which the resonators reinforced was much 
weaker. When no common air chamber or mechanical connection ex- 
isted for the two tones, as in the case of tones from two singers, two 
separate wind instruments, or two violins, the reinforcement of the 
combination tones by resonators was small and dubious. In such cases 
the combination tones, which might be clearly audible, he believed to 
originate, from vibrations in the ear, either in the tympanic membrane 
or in the ossicles of the middle ear. 

Apparatus and Method 

The present paper reports experiments showing that the Seashore 
tonoscope has certain unique advantages as an apparatus for the ob- 
jective demonstration of combination tones.' A description of the 
apparatus employed may throw light on the results. An early model 
of the tonoscope driven by a synchronous motor at a speed regulated 
by a 10 v. d. tuning fork was available. It was energized by a com- 
mercial alternating current. For controlling the strength of current 
closely the rheostat furnished with the tonoscope was supplemented by 
electric lamps. A manometric capsule, designed with special view to 
effectiveness with the high pitches of female voices, was substituted 
for the standard piece. It differs from the standard in certain respects. 
The capsule is much smaller, the membrane being 12.5 mm. in diameter. 
The gas supply is admitted at relatively high pressure through a small 
inlet (.25 mm. in diameter). A relatively large tube (2 mm. in diam- 
eter) leads from the gas chamber to the flame tip. The flame tip is 
one of the small-sized tips which are used on small acetylene hand 
lights. A gas cock makes possible fine adjustments of the flame. 

* From the Psychological Laboratory of Smith College. The writers 
wish to express their indebtedness to Professor D. C. Rogers for his 
generous assistance in regulating and modifying parts of the apparatus 
used and for his helpful suggestions in the preparation of this paper. 

- Helmholtz, Sensations of Tone, pp. 152-159. 

"■ Seashore. The Tonoscope, Psychol. Monog., No. 69, 1914, XVI, 1-12. 
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Ordinary dental dam is used for the membrane. For the purpose of 
this particular experiment a rubber voice tube 30 cm. long was em- 
ployed. It was stopped at the end with. a cork and sealed. In opposite 
sides of this tube were inserted two smaller tubes with tin funnels at 
their free ends for mouth-pieces. 

Two tones sung simultaneously into the branches of the voice tube 
evidently move along a common air passage to the membrane and 
through it are communicated to a gas chamber and a flickering flame 
in turn. In passage they strongly agitate a common air chamber, a 
common gas chamber, the rubber walls of a common voice tube, and a 
loosely stretched membrane, any one of which would, perhaps, be 
capable of adding combination tones to two primary tones which are 
made to vibrate through it 

The purpose of this experiment has been to discover whether or not 
with this apparatus it is possible to get distinct readings on the tono- 
scope for vibration rates of tones formed by the combination of two 
tones sung simultaneously into the voice tube, which are wholly differ^ 
ent from the readings produced by either tone sung alone. 

The inquiry has so far been confined to difference tones of the flrst 
order and summation tones of the flrst order. Pairs of pitches were 
selected which could be sung easily and read plainly from the tono- 
scope, and whose difference or summation tones, if they appeared, 
would also possess vibration rates within the effective ran^e of this 
instrument. Variously pitched tuning forks gave the objective pitches 
which the singers attempted to duplicate at each trial. Each of the 
two tones was sung and recorded separately, then they were sung 
together, and a complete reading was taken. 

RESULTS 

Pitch from TonoGcope Readings 
Tuning Fork 
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Generators 


a» 
c» 


440 v.d. 
264 v.d. 


146 X 3 = 438 v.d. 
219 X 2 — 438 v.d. 
132 X 2 — 264 v.d. 






Difference 
Tone 


f 




174 X 1 — 174 v.d. 
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Generators 
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396 v.d. 
247>^ v.d. 


196 X 2 — 392 v.d. 
131 X 3 — 393 v.d. 
125 X 2 — 250 v.d. 
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Tone 
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142 X 1 — 142 v.d. 
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Generators 
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396 v.d. 
220 v.d. 


192 X 2 = 384 v.d. 
128 X 3 — 384 v.d. 
110x2 — 220 v.d. 
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164 X 1 = 164 v.d. 
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352 v.d. 
220 v.d. 


175 X 2 — 350 v.d. 
117x3 = 351 v.d. 
110x2 — 220 v.d. 
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131 X 1 — 131 v.d. 
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b 247 Ji v.d. 124 X 2 = 248 v.d. 
g 198 v.d. 196 X 1 = 196 v.d. 
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Readings for the differeoce v^r.e^ were easih- goitai in ibe :e«:^. acd 
where the generator tone' were w cbo^ei at lo girt diSeresce tone^ 
within the range for direct reading, the dot$ repreMsting these tones 
stood ont with sinking eltames". In fact, ichere the generator tones 
corresponded to tnnltiples of dot ireqnendes whiJe the difference tone* 
coincided with tbem in rate, as in ihe fonr iUnstrations giveti in the 
table, the dots representing the difference tones were generally clearer 
than those representing the generator tones. The correspondence be- 
tween the tonoscope readings for the generator tones and the \-ibration 
nambers cngraTcd on the forks from which the pitches were taken was 
only approximate. The readings tor the difference tones, however, 
coincide exaaly with the calculated differences between the readings 
for the gaierators. 

The results from the summation tones were entirely negative, no 
readings corresponding lo the summation numbers appearing t>n the 
screen, although strong primary tones whose summation effect could 
have been recorded if sufficiently pronounced were used. Modifications 
in the apparatus favoring the higher tones or the use of lower primary 
tones might possibly lead to a different outcome. 

In summary : The Seashore lonoscope furnishes a means for the 
demonstration of difference toties which possesses the toUowiiig dis- 
tinct merits. The apparatus furnishes conditions favorable for the 
generation of strong objective difference tones. Clear visible c\'idence 
of the difference tones is present. Objective visible readings are pro- 
duced for each primary tone separately, and for the difference tone and 
both generating tones simullaneo^]^^Apraclically untrained observer 
can record readings for the A^^^^||^Braie to one or two vibra- 

I. HelmholU.H^L. 
3. Seashore, ~ 
XVI. 1- 




BOOK REVIEWS 

The Elenuntary Nervous System, By G. H. Pakkes. Philadelphia, 
J. B. Lippincott G>., 191 9. 229 p. 

This interesting volume is one of the series of monographs on Ex- 
perimental Biology which are being prepared by a number of Ameri- 
can biologists. Its purpose, according to the author, is to portray by 
means of experimental and quantitative methods the elementary ner- 
vous system as it exists in the simpler animals and in the simpler 
parts of the more complex forms. 

In the introduction a brief comparison is made between the ancient 
and modern ideas of the nervous system wherein it is shown that the 
complex mechanism of higher animals, according to modem research, 
is composed of relatively simple elements, the neurones, arranged upon 
a comparatively uniform plan which from a physiological standpoint 
falls into three distinct categories. The first is a receptor system 
which is found in the sense organs that receive the external stimuli 
and produce the sensory impulses. The second is an adjustor system 
or the central nervous organ that receives the stimuli from the re- 
ceptors and directs them to the appropriate muscles, glands, etc., for 
an orderly response. In the more highly organized animals the im- 
pressions may be made upon the adjustor system as memories and 
become a permanent part of the animal's nervous equipment The 
third category consists of the effectors such as muscles, glands, etc., 
which enable an animal to react to changes in its environment. These 
three categories are not found in the nervous system of the lower 
forms but are shown to have developed from a simple, primitive con- 
dition consisting of nothing but an effector system. 

The main body of the book is divided into three sections. The first 
one deals with experiments on the behavior of sponges where no nerve 
tissue is found. Movements are accomplished by means of cells com- 
parable to a primitive form of smooth muscle fiber or others that 
represent a stage of differentiation betweA amoeboid motion and 
simple muscle contraction. No coordinating system is present anato- 
mically or physiologically. All the evidence collected shows that 
sponges contain the beginnings of a neuromuscular mechanism with 
the most primitive constituent, muscle, around which the remainder of 
the system is supposed to have been evolved. Independent effectors, 
similar to those found in sponges which are not innervated but are 
activated by direct stimulation, are shown to occur in the higher ani- 
mals. The examples cited are the iris of the eye, heart muscle, amnion 
of embryo chicks and acontia of sea anemones. Also sluggish forms 
of transmission exhibited by the ordinary tissues of the sponge are 
found in the more complex organisms as in their ciliated epithelium. 

The second section of the book is concerned with receptor-effector 
systems that mark the second step in the evolution of the nervous 
system. In the sea anemone the neuromuscular structure is com- 
posed of a dense meshwork of neurofibrils extending from the outer 
body layer to the more important systems of muscles in the mesenteries. 
In these animals the effector systems are more numerous and compli- 
cated than in the sponges. They consist of mucous glands, ciliated 
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cpithelia, nematocysts and muscles. Of these, however, the first three 
are without nervous influence and are, therefore, independent effectors. 
In the jdlyfishes a marked increase in sensitivity is found over that 
manifested in sponges due to the acquirement of sense organs or re- 
ceptors and the establishment of nerve connections that create a quicker 
and more efficient system by increasing the sensitiveness of the new 
member, the receptor, rather than on a considerable change in the 
original member, the effector. From the anatomical standpoint this 
primitive nervous system as seen in the Coelenterates is diffuse, in the 
form of a nerve net, but it shows some polarity by forming bands or 
tnmlu with some resemblance to nerves that permit receptive cells to 
control muscles or effectors situated some distance from them. Physi- 
ologically, the parts are relatively independent with no central control. 

In the third section of the book the author discusses the anatomical 
and physiological relation of the elementary nervous system of the 
sponges and Coelenterates to the central nervous system of the more 
complex animals where a new element arises in the form of a central 
organ or adjustor in the region between the receptor and effector. It 
is this portion that, in the higher animals and man. has given rise to 
the central nervous system with all its complexity. In conclusion he 
says, "Thus the system that arose secondarily around an independent 
dBFector, muscle, has in the end gained such supremacy as to take to 
itself a number of independent effectors, any one of which might in 
the be^nning have served as the nucleus around which the first ner- 
vous tissue could have taken orig^in." 

The argument is based upon minute anatomical evidence and a great 
mass of data collected from numerous ingenious experiments, most of 
which are very simple in nature but at the same time furnish evidence 
that leads to definite conclusions. The subject is presented with unu- 
sual clearness and accuracy of detail and in such a simple and inter- 
estinjg manner that persons with no more than an elementary training 
in Siology can read this monograph with profit. It is a contribution 
of utmost importance to the origin and evolution of the nervous system. 

I. A. FIELD. 

El Psicoanalisis. By Honorario F. Delgado. Lima. 1919. 58 p. Also 
La Psicolpgia de la Locura. Madrid, 191 9. 20 p. 

Dr. Delgado's monograph on psychoanalysis is very inclusive and 
shows a thorough theoretic knowledge of the subject. His reading of 
both German and English literature has obviously been very extensive, 
and has not been limited to any one school, so that in his own syn- 
thetic presentation, although he follows Freud very closely, he does 
not neglect the contributions of such men as Adler. Jung. Maeder 
et als. 

The first ch^ter of Dr. Delgado's El Psicoanalisis is devoted to an 
outline of the Freudian views of the role of the sex instinct in human 
life. Broadly speaking, it deals with the subjects of infantile sexu- 
ality, narcissism, Oedipus and Electra complexes, arrest of the libido, 
repression, the dream mechanism, symbolisation, etc. The application 
of these principles in the explanation of such perversions as homo- 
sexuality IS adequately set forth, and the necessity of a natural devel- 
opment of the libido for the formation of a normal personality is 
emphasized. 

The second chapter of the monograph is a brief but clear presenta- 
tion of the theory of the sexual etiology of the psychoneuroses and 
allied mental diseases. The anxiety neurosis, neurasthenia, hysteria, 
compulsive neuroses, paranoia, dementia praecox, and manic-depres- 
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sive psychoses receive separate consideration in a manner which 
shows that the author has grasped the full implications of the psycho- 
analytic doctrines. A little peculiar, however, may appear the inclu- 
sion in the same category of the defence mechanism, which is usually 
considered with the other Freudian mechanisms described in the pre- 
ceding chapter. 

The third chapter gives an account of the methodology and tech- 
nique of the psychoanal3rtic therapy. The last two chapters are of a 
more general nature, and are devoted to a defence of the psycho- 
analytic theory and practice, and to a rather philosophical discussion 
of the new dynamic conception of the psychic life which the psycho- 
analytic statements involve. 

The small pamphlet called La Psicologia de la Locura (The Psy- 
chology of Madness), is a brief statement of the new psychological 
data concerning this problem which the psychoanalysts have given us. 
It is written in popular style, and does not pretend to have the scope 
of the larger monograph. The latter is to be highly recommended to 
students best acquainted with the Spanish language both as a summary 
of the subject and as a guide to other literature in the same field. 

PHYLLIS BLAMCHASD. 



BOOK NOTES 

The Psychology of Musical Talent, By Carl Emil Seashore. Boston, 
Silver, Burdett and Co., 1919. 288 p. 

This comprehensive monograph is addressed to students of applied 
psychology. Its content must appeal to all interested in music, and 
teachers and students of childhood should also find much material of 
value in it. For years the author has devoted himself to this subject. 
and he is our chief American authority upon it, so that psychology 
may well congratulate itself that it has here the carefully drawn-up 
statement of the results of long and constant study. 

After treating of the psychology of the musical mind the autlior 
then discusses in subsequent chapters the sense of pitch, of intensity, 
time, rhythm, timbre, consonance, auditory space, voluntary motor 
control, musical action, musical imagery and imagrination ; musical 
memory, intellect, and feeling; and the individual and training in the 
art. 

Human Psychology, By Howard C. Warren. Boston, Houghton 
Mifflin Co., 1919. 460 p. 

This book has no preface or introduction. It has a long list of 
acknowledgments. It is evidently the material of the author's course 
of instruction well digested by many years of active teaching. It is 
abundantly illustrated and has a great many tables. The following 
are the chief chapters treated: The Science of Psychology; The 
Organism; The Neuro-Terminal Mechanism; Physiology of the Neu- 
ron; Stimulation, Adjustment, and Response; Behavior; Conscious 
Experience ; The Senses ; The Components of Mental States ; Primary 
and Secondary Mental States; Succession of Mental States; Attitudes; 
Character and Personality; Organized Mental Life; with an Appendix 
on The Mind-Body Relation, Mechanism and Purpose, Neural Activ- 
ity, and The Visual Process. 

The Psychology of Nationality and Internationalism. By W. B. Pills- 
bury. N. Y., D. Appleton and Co.. 1919. 314 p. 

The writer[s work is more or less suggested by Graham Wallas, 
and his position is a compromise between that of MacDougall, with 
his insistence on immediate instinct, and that of Trotter, who explains 
all social phenomena by the fear of the individual for the social whole, 
with the consequent dominance of convention. The chief chapters are : 
The Problem of Nationality; The Nation as a Psychological Unit — 
Social Instincts; Hate as a Social Force; Nationality in History; 
Nationality in the Process of Naturalization; The Nation and the 
Mob Consciousness; The National Mind: The Nation as Ideal; Na- 
tionality and the State; and Nationality and Super-Nationalit>' as 
Expressed in a League of Nations. 

An Outline of Abnormal Psychology. By Ja.vies Winkred Bridges. 
Columbus. R. G. Adams and Co., 1919. 126 p. 

Nothing could be more admirable, timely, or needed than an out- 
line of this kind. Perhaps no two people would have made the same 
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tabulation and classification of subject matter, and some would take 
exception even to his division of it into three parts: (i) The Aly- 
normal Phenomena; (2) The Mental Syndromes or Symptom-Com- 
plexes of Insanity ; and (3) The Borderline Diseases : Psychoneuroses 
and Epilepsies. It would be also easy to quarrel with his bibliography, 
which indicates that he is warped a little by his partisanship tor in- 
trospection on the one hand and that he is not acquainted with much 
of the best recent German literature on some of the topics. This 
perhaps is the chief defect of such an outline. But after all this is 
said, while the author's classification of abnormal phenomena is not 
that to which most adhere now, everyone ought to be thankful for this 
handbook, which is so timely and so conscientiously wrought out. 

Sinnesphysiologische Untersuchungen. By Julius Pikler. Leipzig, 
Johann Ambrosius Barth, 1917. 515 p. 

Here we have an admirable and comprehensive survey of the results 
of the experiments in sense physiology up to the present time with 
an attempt to synthetize and balance accounts as to what is known 
and unknown, valuable and otherwise. It is a work of great value, 
and we hope to have it more fully reviewed at some future time in 
these pages. 

The Voyage of a V ice-Chancellor. By Arthur Everett Shipley. 
N. Y., G. P. Putnam's Sons. 1919. 

These are extracts from a private diary the author wrote while on 
an extensive tour of the United States in 1918 as a member of the 
British University Mission. It is difficult to see any raison d'etre for 
such a book. Most of it consists of jottings calendar-wise, giving 
crude impressions of his trip to this country, while a chapter ambi- 
tiously headed *' University Education in the United States " gives the 
crudest and most superficial of all views. To not a few American 
educators upon whom the Vice-Chancellor made any impression at all 
he seemed to carry an English atmosphere so dense and impervious 
as to make him almost inaccessible to new impressions, a man who 
loved to talk and did so with an English accent delightful to many, 
but tedious and prolix. It is significant and ominous to our minds 
that this much-heralded British commission should have devoted so 
much time to matters so entirely irrelevant to the purpose of the com- 
mission, although, so far as we can see, this trivial book may be one 
of the chief results of the pedagogic expedition. 

The Field of Philosophy. By Joseph A. Leighton. Columbus. R. G. 
Adams and Co.. 1919. 485 p. (Second revised and enlarged edi- 
tion.) 

This work, the publisher tells us, "gives a concise, clear and com- 
prehensive account of the principal views of the nature of the world 
and the human soul, and of the meaning of thought and human life, 
advanced by thinkers in the chief ages of European and American 
thought down to the present time." Although comprehensive itself, it 
" furnishes ample guidance for further study." 

The first part, which is historical, is rather full, down to and in- 
cluding Scholasticism, with which it stops. Part II consists of the 
problems of modem philosophy, with a chapter to each of the follow- 
ing: Reality, Dualism, Materialism, Rant, Spiritualism or Idealism, 
The One and the Many, Evolution and Teleology, The Self, Concepts 
of Metaphysics, Epistemology, Criteria of Truth, Values, Philosophy 
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of History, Philosophic Progress and Discipline, and Current Issues 
in Regard to Consciousness, Intelligence, and Reality. 

The Health of the Teacher. By William Estabrook Chancellor. 
Chicago. Forbes and Co., 1919. 307 i). 

The purpose of this book is to guide teachers in the care of their 
own health while teaching, which is a serious problem. It means 
increased strength and efficiency for the day's work, overcoming ten- 
dencies to disease, increasing the joy of life, and postponing death. 
The thirty-eight chapters arc divided into parts: (i) Principles of 
Diagnosis and Cases, and (2) The Rationale of Health Control. Part 
I includes chapters on The Instinct to be Well, Differential Diagnosis, 
and on eighteen different troubles with case illustrations of each. 
Part II is on sleep, diet, exercise, etc.. and on the care of the different 
parts, organs, and functions. 

Brightness and Dullness in Children. By Herbert Woodrow. Phila- 
delphia, J. B. Lippincott Co.. 1919. 313 p. 

The chief chapters are: The Measurement of Intelligence; Bright- 
ness and Dullness ; Brains ; Physical Defects ; Anatomical Age ; Peda- 
gogical Age ; Simple Mental Processes ; Association, Memory, and 
Attention ; Complex Mental Processes ; Mental Organization ; Hered- 
ity ; The Organization of Education ; and Educational Methods. This 
book is in the Lippincott Educational Guides series edited by W. F. 
Russell. Ph.D. 

Etude 'Critique sur L'Evolution des Jdees Reiatiifes a la Nature des 
Hallucinations Vraies. By Raoul Mourgue. Paris, Jouve et Cie., 
1919. 66 p. 

This somewhat voluminous author writes here rather systematically 
his conclusions, based largely upon the French writers, that there is 
great difference in the degree of the hallucinated image and that this 
is favored by every anatomical reference. He is evidently a rather 
extreme disciple of Moreau in believing that crepuscular states play a 
great role here. The discussion, on the whole, does not bring us into 
ver>' close relation with the subject: nor does it suggest much that 
is new. 

Aces for Industry. By Rufus Steele. Boston, Houghton-Mifflin. Co. 
93 p. " 

This is an indexless, chapterless, and so far as we can see rather 
aimless but sprightly, gossipy booklet with considerable conversation 
and plenty of idealism, a book about which it is impossible to form 
any opinion without reading it all ; and the reviewer, after many at- 
tempts, can find no incentive to do this. The publisher calls it "an 
absorbing story of a big new idea in American life." viz.. that the 
chief need of industry is workers with the spirit of the aviator, not 
content to do a day's work in routine fashion but eager to improve 
everything. 

Aesthetics: A Critical Theory of Art. By Henry G. Hartman. 
Columbus. R. G. Adams and Co.. 191 9. 250 p. 

The writer here attempts to answer the question, what are the ele- 
ments of individual interest in painting, music, and poetry? He does 
not aim so much* to increase our appreciation as to correct the old 
methods of determining substance, origin, and value of art. He does 
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not deem it unitary, and thinks the psychological or subjective factors 
have been forced into one-sided prominence, so that our art psychology 
needs reconstruction. The chapters are the following : Beauty and 
Art; Art and Theory; What is Art? The Substance of Art; P'ormulas 
and Methods in Art-Theory; Painting; Poetry; and Music. 

Business Inspirations. By Christian D. Larson. X. Y., Thoma> Y. 
Crowell Co., 1919. 163 p. 

Of the twenty-seven chapters of this book the typical ones are 
headed: Follow the High Vision, The Magic of Sincerity, It Pays 
to Look Well, What Makes Men Great, Giving Your Whole Self, 
How to Work, Creating the Right idea, The Will to Do More. It is 
written in a sort of hortatory way and is related to other books on 
business somewhat as the work of a good revivalist is related to that 
of a stated pastor. 

Proceedings of the American Mcdico-Fsycholoyical Society. Vol. 
XXV, June, 1918. Baltimore, American Medico-Psychological 
Assn.. 1918. 397 p. 

Prehistoric Villages. Castles, and Towers of .)! out Incest em Colorado. 
By J. Walter Fkwkes. (Bureau of American Ethnology, Bul- 
letin 70.) Wash., Govt. Printing Office, 1919. 79 p. {^S3 plates.) 

Handbook of Aboriginal American Antiquities. By Willia.m H. 
Holmes. (Bureau of American Ethnology, Bulletin 60, Part L) 
Wash., Govt. Printing Office, 1919. 380 p. 



I'KIZK JN PSVCHOPJIYSICS 

The i)rize ul $100 offered in 1914 for the best paper on the Availa- 
bility of Pearson's Formulae for Psychophysics (this Journal, xxv., 
148), has been awarded to Dr. Godfrey IL Thomson, Armstrong Col- 
lege, Xewcastle-upon-Tyne, for a paper entitled ** On the Application 
of Pearson's Methods of Curve-Fitting to the Problems of Psycho- 
physics, especially to the Data of Urban's Experiments on Lifted 
Weights: in four parts, together with Part V. On the Use of Com- 
pound Curves in the Analysis of Heterogeneous Material, and Part 
VL On an Outline of an Attempt to Make a Generalised Psychometric 
Function." 
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The Heltnholtz theory of audition, in spite of Ebbinghaus' 
gallant effort to save it, seems to have sunk beyond recovery. 
The historian of science must always regard it with admiration, 
since for combined range and detaul and directness of correla- 
tion it is still without a rival ; and indeed, as model of what a 
theory ' ought ' to be, it will probably figure for many years to 
come — ^with the more or less emphatic warning that it need not 
be believed — in textbooks of physiology and psychology. 
Helmholtz himself, eminent in physiology and yet more emi- 
nent in mathematics and physics, was (we used to think) a 
living guarantee of the rightness of his theory, a physical 
theory of a mechanical organ: we might mistrust his theory 
of vision, but we could trust the physiology and physics of the 
Tonempfindungen, Little by little, however, acceptance has 
given way to doubt; the modem physicist will not be pinned 
down to Helmholtz' * nothing but ' sympathetic vibration, and 
objects positively that sympathetic vibration is put out of court 
by the dimensions and structure of the internal ear; the 

^ An Enqniry into the Analytical Mechanism of the Internal Ear, by 
Sir Thomas Wrightson, Bart, Memb. Inst. C. E., with an Appendix on 
the Anatomy of the Parts Concemsd by Arthur Keith, M. D., F. R. S. 
London, Macmillan & Co.. Ltd., 1918. Pp. xi.+ 155 + Appendix 
(156-2S4)+9 Plates. See also the account in Proc. Roy. Soc. Med., 
12, 1919, Otology Sect., 80-94; and the discussion by Bayliss. Keith, 
Wrightson, Perrett and Rayleigh, Naiure, 102, 1918, 124f., 164f., 184f., 
22S, 263f., 304, 325. 
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modern phyftt^ftogist looks in vain for Helmholtz ' resonators ; 
and the nipdeln psychologist, oppressed by the number and 
compFexity 'of his facts of observation, wishes to dean his 
slate- jpf theory and to start afresh from a thoroughgoing study 
of'.th^' •sense-organ, biological, anatomical and physiological. 
* Meantime, of course, theories flourish, and must be consid- 
\'-ered as they come. The theory set forth in the book before 
. :_';.. Vus is that of an engineer, who approaches the ear " as a piece 
, ;. " : of working machinery." First conceived as long ago as 1876, 
it has now been wrought out in detail; and the author has 
sought to clinch its application by calling in the aid of an 
anatomist. The combination of forces is imusual; the disre- 
gard of psychology is — to a psychologist — refreshing; and 
we begin to read with a hopeful curiosity. May not this 
frankly teleological attitude toward the sense-organ, as a 
machine in being, put us all, physiologists and psychologists 
alike, on the right track ? 



Whether or not this hope is eventually to be fulfilled, we 
soon discover that the writer has not troubled to make things 
easy for us. His style appears at first to be clear and 
simple, but in fact it is neither the one nor the other. His 
physical terminology, in particular, is at best misleading and 
at worst incorrect. The terms pressure, force, power, work, 
and momentum are used loosely despite their precise physical 
meanings ;' and discussion that begins thus inexactly ends, as 
it must, in positive error.' Moreover, the exposition of the 
theor>' is annoyingly unsystematic. We find digressions, 
repetitions that are sometimes almost verbal, and a general 
absence of the coordination that might have been effected by 
literary organization or by cross-referencing. Again and 
again the reader fails to divine the author's purpose ; when is 
he seeking an account of the analytical mechanics of the 
internal ear, and when the establishment of a theory of hear- 
ing ? Much of the description belongs only to the former con- 
text, and much of the discussion only to the latter, and the 
resulting confusion has to be cleared up by re-reading. 

The burden of comprehension is thus heavier than it need 

' Cf., e, p., the confusion of work and power, pp. 134 f. The reader 
will find plentiful instances of a like kind. 

8 Consider c. g., the application of the energetic principle of conser- 
vation to forces which should be dealt with as equilibrated, and the 
consequent discovery of a supposititious residual force effective in the 
cochlea : p. 94, lines 9 ff. 
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be. We do not desire, however, to make too much of this 
criticism. The book is a war-book; the preface is dated 
February, 1917; and the writer may have had scant leisure 
for polishing his material. The looseness of terminology is 
a more serious matter. We proceed to show, in a number of 
instances, that it means a fatal looseness of thought. 



1. In his preliminary analysis of compoimd wave- forms* 
Wrightson shows that, if the simple wave-forms be represented 
by straight lines forming a series of V's, the algebraic addition 
of two simple wave-forms respectively of frequency x and 
frequency y will give a compound wave-form, which has 
(x-fy)'and also (jt — ^y) approximately equidistant crossing- 
points (intersections of wave-form with horizontal axis). 
iTiese two periodic series show no significant interrelation. 
Wrightson attributes to the (^+y) series the summational 
tone, and to the {x — ^y) series the differential tone. The 
correlation is, however, unsatisfactory. It is to be presumed — 
and Wrightson seems to imply — that similar properties in the 
wave- form underlie both simple tones and combinational tones. 
But the tone x is heard for a wave-form that has 2x crossing- 
points (a complete wave crosses the axis twice) ; and a tone y 
IS heard for a wave with 2y crossing-points. If (.r+y) be the 
summational tone, then it might be expected to have 2(jr-f-y) 
crossing-points. The differential, in like manner, should be 
conditioned upon 2(jr — y) crossing-points. Wrightson's 

ijr-fy) and (.r — y) are each of them an octave too low. The 
4r+y) crossing-points, moreover, represent an average 
frequency, and not a siun. 

2. This discussion of triangular wave-forms is preliminary. 
We come presently to the compounding of tones of sine-form. 
Here we learn that, if we regard every crest, hollow, and 
crossing-point as an " impulse point," we have possessed 
ourselves of a key to an understanding of the ear's analysis of 
compound waves. More concretely: if we build up a com- 
pound wave-form by the algebraic summation of sinusoidal 
components, and note in the complex form the positions of all 
crests, hollows, and crossing-points, we discover that a g^eat 
many of these critical points are separated by distances which 
are approximately the same as the wave-length of one compo- 
nent ; that many other pairs of points are separated approxi- 
mately by the wave-length of the other component ; and that 

*Pp. 12-17; Plate I. 
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still other points show separations which correspond with the 
summational tone or the differential tone. Tliis discovery 
justifies, we are told, the initial assumption that crossii^^- 
points, crests, and hollows all function in the same way. 

A little reflection, however, raises the question why 
Wrightson, in these graphical experiments, should wish to find 
the wavelengths of the components reproduced in the com- 
pound. In a simple tone there are two crossing-points, one 
crest, and one hollow, in every single wave; four impulse 
points in all. A tone of x vibrations per sec. has 4x impulses 
within the second. It would seem, therefore, that Wrightson 
should have made his analysis of the compound wave by seek- 
ing out recurrences of the quarter wave-length rather than of 
the wave-length. Whether an analysis with respect to quarter- 
waves would fail we can not tell. The original curves in the 
publication of 1907,' which unfortunately is not at present 
available to us, must be analyzed again (as they were 
originally) by a cut-and-try method. 

3. There are more difficulties of the same order, but they 
appear at higher levels of the argument. We must observe 
next a fundamental assumption of a different kind. 

Wrightson, in his analysis of the hydraulics of the inner 
ear, ordinarily uses hydrostatic and not hydrodynamic princi- 
ples. He employs the terms power, work, and momentum; 
but the dynamic principles that these terms imply do not 
dominate the discussion. There is no reference to the inertia 
of the moving parts, although the difference in phase of the 
curve of air-pressure and the curve of air-displacement • is a 
matter of inertia. Wrightson draws the analogy to the steam- 
engine as if the work transmitted to the hair-cells were the 
vehicle of sensation.'' The engineer's interest in the steam- 
engine, however, lies ultimately, not in its work, but in its 
power. Power is rate of doing work ; and both the frequency 
and the amplitude of a tone must be considered if mechanical 
power is the key to hearing. An engineer determines mean 
effective pressure by putting a steam-indicator on the steam- 
cylinder, just as Wrightson wishes might be done with the 
inner ear ;* but the engineer does not then forget to measure 
the speed of the shaft. 

The substitution of static for dynamic principles beg^ in 
Wrightson's argument when we pass from the sounding air to 

»P. 31. 

• P. 76. 

» Pp. 94, 134. 

• Pp. 1, 134 f. 
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the mechanical system of the middle and inner ears*. 
Wrightson shows the waves of pressure and displacement 
separated in the air, — a dynamical separation. He then notes 
that the stapes moves as the result of air-pressure upon it, and 
assumes that it will therefore move with the air-pressure.*® 
In a series of hydrostatic equilibria it would so move; the 
position of the sts^s would be a ftmction of the pressure upon 
It But hydrodynamically there would be a lag due to inertia. 
An imponderable stapes in air would move with the ponderable 
air and not with the pressure of the air. An actual stapes 
weighted by a mass of liquid would similarly be out of phase 
with air-pressure. 

In another passage we read : ** As liquid pressure in a closed 
vessel exerts itself equally in every direction the unit pressure 
at any one moment which enters the cochlea is not affected by 
the shape of the vessel." ** This misstatement is symptomatic 
of the entire hydraulic account of the inner ear. The law of 
equal pressures is the hydrostatic law. Engineers make use in 
die Venturi meter of the fact that pressures are not every- 
where equal within a moving liquid, and that the shape of the 
containing vessel determines the rate of movement and thus 
the pressure. 

The fundamental principle of hydrostatics is the equilibra- 
tion of forces. Every body is considered in equilibrium and 
the sum of the forces acting upon it equated to zero. This 
mode of working is not adequate in hydrodynamics ; but it is 
the mode that Wrightson uses ;** and it makes difficulty later 
on. 

If it is argued that the masses involved are so minute that 
Acir inertia is neglible, we reply that the masses are not 
dis^ppearingly small and that their rates of motion are very 
great. Moreover, we must remember that Wrightson's theory 
stands or falls with the assumption that the ordinary principles 
of mechanics apply. 

4. If we grant the dynamical nature of the problem, we 
must ask why Wrightson supposes that the movement within 
the inner ear is a mass-displacement of the lymph and not a 
transmission of sound-waves, since water does in fact conduct 
sound. Bayliss has already raised this question."* Wright- 
son's answer is misleading. He holds that the lymph is " (at 

• P. 76. " 

»• Fig. 30. 

*> P. 47 

" Cf. pp. 80-87, csp. 83 flF., 86; 124. 

"aW. M. Bayliss. Xature, 102. 1918, 124, 263. 
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the minute pressures dealt with) inelastic and incompressible, 
and will therefore be moved instantaneously in the passages of 
the cochlea."" He quotes Helmholtz as authority." He is 
especially insistent that a liquid is inelastic." 

As a matter of fact, however, liquids are not absolutely incom- 
pressible and they are highly elastic. Elasticity and compres- 
sibility are inversely related ;" a liquid is highly elastic because 
it is relatively incompressible. The true answer to Bayliss' 
question has been given by Rayleigh; the cochlea is so short 
with respect to the wave-lengths of ordinary audible tones that 
there could be very little difference of phase between the pres- 
sures at the oval window and at the round window, and trans- 
mission would therefore be practically instantaneous.^^ 

5. We may include as a separate item in this list the fact 
noted above, that the curve of displacement of the stapes can 
not be, as Wrightson believes,** synchronous with the curve 
of air-pressure. His assumption that the two are synchronous 
sets the stage for the difficulties of all the discussion that 
follows.** Here the neglect of the dynamic principle is 
especially unfortunate because of the critical part played by 
the conclusion. 

6. Thus we come to the most important part of the theory, 
the demonstration that every complete wave of pressure in 
the air, consisting of a positive and a negative phase, is corre- 
lated with the two positive phases and two negative phases of 
a pressure-curve within the cochlea. The reader must refer 
to Wrightson's book for the details of the argument.*^ 

H we take Wrightson at his own level of exposition, we are 
at once entitled to object to the development of Fig. 34. Here 
(by analogy to Fig. 33) " C" must be the mid-position and 
" B " the extreme position of the stapes. The generating 
time-circle is struck with " B " as a center ; so that the stapes, 
in moving from " C " to " B," is shown as starting from rest 
at " C " and moving faster and faster until it reaches " B," 
where it changes direction and moves back on the return 

" Pp. vii, 80, 90, 115. 

"Notes on pp. 56, 74; p. 130; and Nature, 102, 184. 

" Pp. vii, 77. 121, 128, 130. 

'•flasticity^strcss/strain'^^omprcssing force^amount of compres- 
sion. The less the compression produced by a givtn force the greater 
Ae elasticity. Cf. A. Winkelmann. Handbuch der Physik, I, 1906. 497- 
503. 

^f Nature, 102. 304. 

" P. 76. 

»• Pp. 76-96. 

«• Pp. 80-84, Fig. 34 and Plate V. 
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strdce. Such a movement of the stapes is, however, manifestly 
impossible. The stapes can not reverse the direction of its 
movement at maximal speed ; it must, like any other object in 
pendular motion, slow down and pass through rest at the 
moment of change. Moreover, Wrightson elsewhere notes 
that it halts in the extreme position. ** Yet Fig. 34 shows it 
moving over a maximal space in the last increment of time ! 

The remedy is simple. The time-circle of Fig. 34 must be 
struck with its center at " C." (Where else indeed should the 
center of the generating circle for simple harmonic motion be 
placed than at the center, ''C", of the total displacement?) 
The stapes, like a swing, moves fastest at its mid-position 
" C," slows down, and reverses direction at " B." It does not, 
as Wrightson maintains, stop momentarily at ** C " as well as 
at " B." What, we wonder, has led Wrightson to believe in 
this arrest of motion at " C "? The examples of reciprocating 
motion with which the engineer is familiar furnish no ground 
for the belief. It can not arise in consequence of the invoca- 
tion of Hooke's law ; for it is formulated prior to the mention 
of Hooke's law, in order that the combined eflFect of Hooke's 
law and the twofold arrest may be worked out. Probably the 
error springs from the assumption that stapedial displace- 
ment is an immediate function of pressure (the fifth point 
mentioned above) ; for the pressure is zero in the mid-position, 
and Wrightson seems to think that the resultant velocity must 
also be zero. He forgets, it appears, that a swing moves 
fastest in its mid-position, when the effective component of 
gravity is zero. 

If we dissent from Wrightson's reasoning, and consider the 
stapes as moving fastest in the mid-position, we must strike the 
generating circle about " C." The curve of elastic resistance, 
as thus developed, becomes a sine curve and not a versine. If 
we then take the difference between the imposed pressure 
(sine curve) and the opposing elastic pressure (now shown to 
be also a sine curve)** we get as the curve of transmitted pres- 
sure, not Wrightson's two positive phases followed by two 
negative phases,*' but zero pressure. This is exactly the result 
which could' have been foreseen. We are dealing implicitly 
with hydrostatics and forces in equilibrium. Under Hooke's 
law and these assumptions the elastic membranes will stretch 
until they give back a reacting force equal to the impressing 

" Cf. pp. 87, 121, 142. " 

w Cf. Kate V. 

*• The red curve of Plate V. 
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force. Thus we demonstrate Newton's third law. Action 
and reaction are discovered equal ! 

It stands to reason that no pressure could be transmitted 
through the fenestra ovalis if there were nothing beyond to 
press against, — granted always that the pressures due to inertia 
and change of velocity are, with Wrightson, left out of account. 
But in point of fact there are elastic pressures arising within 
the inner ear. Wrightson admits them,** but regards them as 
neglible in comparison with the tensions of the tensor tympani 
and the stapedius. They are the elastic pressures from 
Reissner's membrane, the tectorial membrane, the basilar mem- 
brane, and the fenestra rotunda, all of which are displaced with 
the stapes. Far from being neglible, they are the determinants 
of internal pressure within the cochlea, which is of their order 
of magnitude. The pressure in any canal is the pressure 
necessary to displace the membranes lying be3rond it. In the 
cochlear duct, the hydrostatic pressure would be atmospheric 
pressure plus the pressures due to the distension of the basilar 
membrane and round window. In the tympanic canal the 
pressure would be atmospheric pressure plus the pressure from 
the round window only. In a dynamic system the pressures 
would depend in addition upon the rate of motion and the 
inertia of the cochlear lymph. In any case, however, they would 
be approximately sinusoidal, and they must be accounted for 
by conditions within the cochlea, and not as a residual left over 
from the operation of the mechanism of the middle ear.** 

7. The central feature of the Wrightson theory is this 
complete cessation of pressure and motion at four points within 
the complete period.** These critical points are points of zero 
pressure in the doubled cochlear wave, and they are correlated 
with the crests, hollows, and crossing-points of the air-wave. 
Thus we get an inkling of the significance of impulse points in 
Wrightson's analysis of mechanically compounded curves in 
the earlier part of his book.*^ We saw, however, that his 
analysis is faulty because the four-fold total wave, instead of 
the significant quarter wave-length, is laid off among the 

" Pp. 144, 154. 

>B This whole discussion of a residual pressure which is delivered to 
the elastic membranes and not taken up by them, so that something 
remains over for further use, sotmds very much as if work or energy 
were in question. For there is no principle of the conservation of 
pressure ! But the main arp^ment applies to pressure ; and if Wright- 
son shifts bis meanings without changing his words» the reader can 
not be held responsible. 

" Pp. 87, 121, 124, 142, 196, 212, 218. 

" Pp. 26-35, 60-71. 
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impulse points of the compound curve. We see here that the 
mechanical significance of the impulse points fails of establish- 
ment. We still can not deny the graphical coincidences of 
the curves, but we may deny that they have brought us far 
toward an understanding of hearing. 

8. If the cochlear curve of pressure is not doubled, there is 
no " subjective octave."** " Subjectively," i. e, in the cochlea, 
there are just as many crests and troughs and crossing-points 
as there are "objectively" at the tympanic membrane. But 
even if the cochlear curve is doubled, as Wrightson would have 
it, we should not expect to find, as he does, that both the 
objective tone and its subjective octave are effective for hear- 
ing.** Wrightson seems to assert that for the tone m the 
cochlea receives impulses corresponding both with m and with 
2m. Moreover, the subject is expected to hear both m and 2m 
together ; at least both m and 2m are held to be simultaneously 
effective in the production of combinational tones. This 
argument is untenable both in fact and in logic : one does not 
hear in a pure tone its octave, and one does not eat one's cake 
and still have it. If the cochlear determinant of tones is 
doubled, then it can not still be single. 

9. With the subjective octave goes Wrightson's explanation 
of an differential tones but the first.** One of his differential 
tones, (2m — n), does not exist, to our knowledge, for any 
other theory. The first differential is supposedly grounded in 
the nature of the compounded curves ; but we have seen that 
the preliminary discussion indicated a differential tone an 
octave too low, and that subsequent discussion was based upon 
an improper unit. Hence there is as yet little promise of a 
revised theory of differential tones. 

10. The summational tone is in no better case. Wrightson 
does not condition it upon the subjective octave, though he 
might have done so had he allowed differential tones of the 
second order.** The summational tone goes the way of the 
first differential tone ; the arguments in its favor that we have 
noted in our first and second paragraphs are not convincing. 
Even were they final, they would prove embarrassing; since 
they would indicate that the summational tone is a prominent 
component of all fusions ; whereas, introspectively, the summa- 
tional tone is weak. Wrightson concludes with an attempt at 

" P. 143. 
»• Pp. 147 f . 

»• Pp. 148 f. 

« Cf. W. Wundt : Physiol, Psych., I, 1893, 465. 
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diagrammatic establishment of the summational tone ; '- but he 
fails here for the reason that we have given, and for another 
reason that we must now mention. 

11. The final account of the mode of treatment of the 
cochlear pressure-curves " raises new queries. Wrightson 
obtains a cochlear curve for a compound of two tones by 
adding algebraically the cochlear curves of both tones. The 
result is not what we should expect (r/. Plate VIII) : since 
the sum of the cochlear curves of the separate tones is not what 
the cochlear curve of the sum of the separate tones would 
seem to be. Presumably, since compoimding actually occurs 
in the air, we should first compound the sine curves, and then 
find a cochlear function. Be this as it may, Wrightson now 
proceeds by the cut-and-try method to lay off between impulse 
points the wave-lengths of the separate generators, of the 
differential tones, and of the siunmational tone ; and he takes 
as impulse points the crests, hollows, and crossing-points of the 
cochlear wofve. Up to this point we had thought that the 
reason for calling the crests, hollows, and crossing-points of the 
air-wave " impulse points " is their correlation with the points 
of supposedly zero-pressure of the doubled cochlear wave. 
Now we are suddenly confronted in a simple wave with eight 
impulse points; for in a single period the cochlear wave can 
have four crossing-points, two hollows, and two crests. Still, 
however, this gratuitous doubling of the number of impulse 
points results in graphic concidences! It is strange that the 
theory, if we take the diagrams at their face value, should 
thus insist on proving itself. Moreover, there is something 
disconcerting about a theory that will come right on any 
assumption. We ask in bewilderment what it is that the 
theory theorizes, — whether the facts that it is supposed to be 
concerned with, or some irrelevant character of graphic forms. 

It is a pleasure to turn from criticism to appreciation. And 
if the summary statement of our debt to Wrightson is shorter 
than the catalogue of objections to his theory, that is only 
because it may be set down without comment or argument. 
The points to which we desire to call attention lie for the most 
part at the level of observation, — naturally, since the conclu- 
sions at the higher level of the theory are dependent upon 
reasoning to which we have been obliged to take exception. 

1. We must note in the first place Wrightson's discovery 

•* Pp. 151 f. and Plate IX. 

"Pp. 150-152 and Plates VIII, IX. 
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that the compounding of two periodic V-shaped wave-forms 
of frequencies x and y gives a compound curve of (x-f}') and 
of (jT — y) intermediate and approximately equidistant cross- 
ing-points; and that this characteristic of compounding is 
independent of the phase-relation of the components.*^ 
Wrightson apparently made his discovery by an inspection of 
plotted samples, and without having the ultimate form of his 
theory in mind. The cases presented in Plate I are convincing 
samples : there seems to be no reason why the validity of the 
generalization should be doubted. It would be interesting to 
work over some of the cases accurately, by analytics or 
graphics, in order to determine the mean variation of the points 
from exact periodicity and thus to arrive at a definition of the 
approximation.** The meaning of the relation, as we have 
seen, is not obvious; but it is a novel idea that compound 
waves may be tmderstood by a study of the occurrence of 
critical pomts within them. 

2. Wrightson makes a similar discovery in the compounded 
sine curves, plotted by the ohmograph,*' the invention of which 
is in itself a contribution to acoustics. If the hollows, crests, 
and points of crossing are taken as critical points, the distribu- 
tion of these critical points shows simple relationships to the 
component wave-lengths and to the wave-lengths corresponding 
with the sum and difference of the component frequencies.*^ 
Again we are reminded of the possibility that we may solve 
the problem of hearing by reference to a periodic recurrence of 
critical points, rather than by reference to the total wave-form 
or the wave-form of the components. Here the analogy of 
the siren, where the ratio of size of hole to space between 
holes (wave-form) is much less important than the rate of 
recurrence, is peculiarly suggestive." 

3. The conception of the conditioning of tone on the 
periodic recurrence of momentary impulses raises the question 
of the effect of aperiodic impulses. Wrightson finds critical 
points that are ' aperiodic,' except that they recur at long 
intervals ; for a wave- form compounded of two commensurable 
components must eventually repeat itself and therefore every 
point within itself. He regards these additional points of 
long period as the correlates of noise,** and remarks that the 

»* Pp. 12-17 and Plate I. 

•• C/. p. 30. 

•• Pp. 24 f . and Plate III. 

•» Pp. 26-30, 60-77. 

" Pp. 6^. 

•• P. 35. 
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poorer fusions, where the * aperiodic ' points occur more fre- 
quently, are the noisier. It is true that the poorer fusions have 
upon them a greater roughness or vibrato, and it is possible 
that Wrightson provides a key to this introspective fact. If 
one can hear in a major seventh two tones and a vibrato, any 
theory that provides three elements in the compound wave is 
so far illiuninating. We may point out, further, that 
Wrightson's characterization of the * synodic * recurrences as 
noise agrees with Jaensch's view, and that both Jaensch's and 
Wrightson's noises are periodic in a long period.** 

As with the graphics of wave-form, so with the mechanics 
of the ear, Wrightson accomplishes more at the level of fact 
than at that of interpretation. His text and Keith's appendix 
are full of descriptive statements concerning the structure and 
mechanics of the middle and internal ears that are necessarily 
pertinent to any theory and are themselves the material of 
science. They can not all be listed separately, but we may 
indicate their general nature. 

4. The kinematic analysis of the middle ear, and its concep- 
tion as a mechanical system slung between opposing elastic 
tensions and operating under Hooke's law, at once provide 
valuable data regarding the actual dimensions and the 
probable displacements of parts. 

5. The analysis of the inner ear is similarly informative. 
It is of exceptional value that we should know the hinge-like 
motion of the stapes,*^ the dimensions of the cochlea, the 
relative velocities of the lymph at various points, the size and 
relations of the various members of the organ of Corti at 
different regions of the cochlea, the probable displacement of 
the basilar membrane, the hinging of the arch of Corti, the 
relation of the tectorial membrane to the hairs, the kinematics 
of the organ of Corti that translates basilar displacement into 
transverse bendii^^ of the hairs,**, the approximate amount of 
this displacement,*' the elastic resistance of the tectorial 
membrane,** the lack of correspondence between the hair 
cells, the tectorial fibres and basilar fibres,*' the peculiar prop- 
erties of the vascular body,** and the other details of like 

*• Wrightson, pp. 21 f . ; E. R. Jaensch, Zeitschr, /. Sinnesphysiol. 47, 
1913, 256 ff. 
" Pp. 42 flF. 
« Pp. 95-127. 
*» Pp. 189 flF. 
^ P. 209. 
*» P, 247. 
♦• Pp. 181 f . 
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nature. The study of the inner ear of the sparrow shows that 
certain parts of the human ear are in all pr(A)ability inessential 
to a discriminative hearing of tones/^ The suggestion that 
the broadening of the basikir membrane toward &e tip of the 
cochlea is a compensation for its less favorable situation is also 
worthy of notice. 

All these facts are of great value, even though they have not 
as yet eventuated in a tenable theory. They belong to the ob- 
servational half of science, and the primary half. If we had 
had more of them and fewer theories, we should know more ; or 
ralher, if we had had more of them, we should have fewer 
dieories. Wrightson has given us no new theory, that shall 
"win the assent and support of physiologists, psychologists, 
physicists and musicians ;" so far as that goes, the Helmholtz 
theory may continue to rest as comfortably as its intrinsic 
condition permits. But he has given us more facts than we 
have had for many a day.^^ And he has thus begun his scien- 
tific woric where it should be begun, — with observation. 

*» P. 228. 

^*Let it not be forgotten that Wri^tson, when he lacked facts, 
•ought out a competent preparator to make for him three series of 
microscopical sections of the human ear. See Appendix, p. 157. 
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I. Problem 

This study has been undertaken as a preliminary to the 
study of what is known as 'eccentric projection.' We have 
sought to discover and to analyze the perception of length 
which arises when light rods, held horizontally, are lifted a 
moderate distance in the vertical dimension. We have also 
been successful in synthetizing this perception of length from 
the data of analysis. We believe that the grotmd is thus pre- 
pared, logically and psychologically, for an attack upon the 
more complex perception which appears when a rod, held in 
the hand, is brought into contact with wall or floor. ^ 

II. Observers 

The observers were Mr. P. Cavanaogfa (Ca), Miss C. Comstock (Co), 
Dr. C. L Friedline (F), Dr. J. M. Gleason (G), the writer (H), Mr. 

1 From the Ps3rchological Laboratory of Cornell University. 

* Since the references to this type of experience are concerned almost 
exclusively with 'eccentric projection/ we omit an historical review. 
See, however, H. Lotze, Microcosmus (tr. £. Hamilton and E. £. C. 
Jont»)t I, 1885, 586 ff. ; esp. on the perception of added height due to 
head and foot coverings, 5$2 f . 
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H. S. LiddeU (L), Mr. E. S. Neal (N), Miss A. K. Sullivan (S), and 
Dr. M. J. Zigler (Z).* All were grraduate students or instructors in 
the department of psychology. They varied considerably in training: 
Ca and N were unpractised; G>, L, S and Z were but moderately 
experienced; F, G and H were trained observers. 

H and Z served throughout; F, G and N during the first half of 
the work ; L and S during the second half ; Ca and Co during the last 
quarter only. The observers, except H, worked without knowledge of 
problem or conditions. The plan of the investigation called for 
observation under a long series of but slightly varying conditions, 
and thus made heavy demands upon the patience and skill of the 
observers. The demands, as the results show, were adequately met 

III. Procedure and Apparatus 

The method of procedure was twofold: quantitative, by the method 
of Constant Stimulus Differences, and qualitative, by way of intro- 
spective report. In the method of constant stimulus differences, 
following Urban, we used five comparative stimuli: objective equality, 
and two steps above and below; except in one check-series, where all 
rods were objectively equal. 

The experimental work divides itself into four principal sections — A, 
B, C and F — in accordance with the nature of the rods used or the end 
sought In section A (10 series) we used rods, planed from seasoned 
poplar wood, one-half inch in diameter, which averaged 1 gr. in weight 
per 2.85 cm. of length. The handles, turned from white pine,, were 
quite heavy relatively to the weight of the rods. In section B (7 
series) the rods, planed from seasoned oak, were three-quarters of an 
inch in diameter, and averaged 1 gr. in weight to every 0.52 cm. of 
length. The handles, also turned from white pine, were both abso- 
lutely and relatively much lighter than those used in section A. In 
section C (i series) we aroused the experience of length without 
recourse to rods, synthetically. In section F (6 series) we sought to 
determine more exactly the effective factors in the perception of the 
length of lifted rods. To this end we used the lighter rods with a 
new set of lighter handles. We added weights to the rods, to make 
them conform to certain mathematical requirements; hence they were 
about double the weight of the rods of section A. We give the data 
for the physical properties of the rods in Table I.^ 

This table shows three characteristic ways in which rods may differ : 
length, weight and center of mass. All three moments may differ for 
every rod in a set ; or any one moment may be kept constant for every 
rod, the other two varjong; or two may be constant for every rod in 
the set, the other varying. We thus obtain seven different combina- 
tions. Use of the same combinations with the light and the heavy rods 
gave fourteen series; the first seven of section A and all 

^Thanks are due to Miss M. Kincaid and to Dr. C. W. Bock, who 
acted as experimenters for H. 

* The handles for section A were 15.4 cm. long and weighed 70 gr. ; 
for sections B and D, they were 15 cm. long and weighed 30 gr. ; for 
sections £ and F they were 10 cm. long and weighed 30 gr. The 
centers of mass in series A III lay 35, 33.5, 31, ^.5, and Z7 mm. 
back from the front end of the handle. 
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A I 


74, 79.7, 85.4, 


11, 23. 35, 


96, 98, 100, 
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47. 59 mm. 


102, 104 gr. 


A II 
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Sea foot note 
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r IV 


All 83.5 on. 


302, 320, 240, 
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T V 


All 82.5 on. 
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115.5, 106. S, 
100, 94. 87.6 


F VI 


All 82.5 OB). 


Same aa F IV. 


119, 103. 100. 
91.7, 84.2 gr. 
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a rcpctitioii of A I, at the end of the year's work; a passive series 
(A X), in which the support of the rod, after O had g^rasped the 
iMn^ loosely, fell away gently; the synthetic series (CI); a 
weigfat-series, in which the O's judged the comparative weights of the 
rods; two diort series in which a wooden 'spoon/ securely bound to the 
arm, served as artificial thumb or forefinger to take up the 'kick' 
or the 'pressure' as the case demanded; and a series (EI) in which 
center of mass and length were the same for every rod, but weight 
varkd venr considerably. Lastly, we ran a somewhat irr^^lar lot 
of series (Section F) in the hope, as before stated, of finding some 
further cue to the analysis of the percq)tion. We worked out the 
wdgfat and the center of mass that would give us a desired ratio of 
' IdoL ' to ' pressurcL* and increased this ratio by relatively equal amounts 
for every one of ttie five variable rods (F I and II). In this way we 
hoped to &id an optimal setting of the rods — ^i. e., that combination of 
physical moments which should give the smallest D. L., or whatever 
corresponds with that determination. We also (F III, V and VI) 
placed weights on the rods at such points that the 'kick' or the 
'pressure' remained constant for every rod in the set* In F III the 
steps were relatively equal increments of the variable pressure. Finally 
(F rV, V and VI) we took for our steps relatively equal increments 
of center of mass. In sections A, B, D and E the steps were abso- 
lutely equal units of weight, of length or of center of mass. There 
were, then, one, two or three sets of equal but disparate increments, 
acocrding to the number of variable factors for the given set of rods. 

In an experimental group 20 pairs of rods were presented in a 
haphazard order, in which every one of the variables occurred an 
equal number of times. On the completion of a group, O rested for 
a few minutes. The number of groups completed in an hour of 
<4>servatioa varied from three to Ave. Fifty judgments in all were 
made with every variable in every series, except the first in A and 
B, when for the sake of practice the number was increased to 100. 

The time elapsing between presentations of the rods was, at first, 
regulated by a soundless metronome. The use of the metronome was 
discontinued after E had become practised. Six seconds intervened 
between the giving of the judgment and the presentation of the first 
rod of the next pair. We found that, with this interval, the tendency 
for the impression of the last rod of a preceding pair to carry over to 
the first of the succeeding pair was almost negligible. The second rod 
was taken up by O as soon as he was able after putting the first rod 
down. The time elapsing between the lifting of the second rod and 
the giving of the judgment varied considerably. The O's were, of 
course, urged to give immediate judgments ; if they reported an attitude 
of doubt or uncertainty, the pair was presented aigain at a later time. 
The time for lifting the rods and making the judgment, when the 
report was immediately rendered, averaged about lo sec. Some O's, 
however, were slow and deliberate in the act of lifting, while others 
made the lift very quickly. 

We employed the two time-orders with equal frequency but in no 
regular sequence, so that any effects of warming-up or of practice 

^Throughout this study we use the term 'kick' to designate the 
pressure-sensation at the base of the thumb stimulated by the up-thrust 
of the back end of the handle, and the term ' pressure ' to designate the 
sensation in the forefinger stimulated by the down-pull of the outer 
end of the rod. 
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were equally distributed. O was not informed as to the time-order in 
any series. We found that, so long as he did not take a positive set 
or attitude toward time-order, there was complete uniformity in 
results. Some O's showed a tendency to judge the second rod as 
'longer' or as 'shorter' with a resulting difference in distribution 
for the two time-orders.^ The results given are the averages for the 
two time-orders. 

Since it was advisable that O should take all rods from the same 
place, we made a long narrow frame which slid back and forth with 
but little noise over round metal bearings and between greased guides, 
and placed it on a low table. We cut shallow notches with sloping 
sides 6 in. apart in the sidepieces of the frame, and faced the top of 
the notches with thin felt. The rods, placed in the notches, lay across 
die frame in the horizontal position with the handles projecting over 
the edge of the table toward O. Thus O took all rods from the same 
position, relativdy to himself, since a small movement of the frame, 
made by E, brought the desired rod direcdy in front of him. We 
were able by means of this device to avoid a space-error. 

The O's sat blindfold during the observations. A counterbalanced 
screen left only the handles of uie rods exposed. This screen remained 
down, so that the rods were completelv covered, whenever the blind 
was removed. E marked the position of the chair for every O, so that 
he should sit, always with the chair in the same position, at full arm's 
length from the handles. O deposited every rod, as lifted, in a doth- 
lined tray placed just above and to the right of the rod when in posi- 
tion to be taken up. This tray was shorter than the rods, except for 
series A III and B Ilia ; hence O could get no cue to length when he 
put the rod down. 

For the regular quantitative series the written instructions handed 
to the observers were: "You will be given two rods in succession. 
You are to raise them in the horizontal position, using a whole-arm 
movement and a loose grip upon the handle. You are to judge the 
lerigth of the second rod in terms of the first; that is, you are to judge 
the second rod as longer than, equal to, or shorter than the first." For 
the introspective reports we took separate short series at ^e end of 
the regular groups. The additional instructions ran as follows : " You 
will tnake a full psychological report of the processes set up in the 
two experiences." 

E's task was threefold : he shifted the sliding frame back and forth ; 
he returned the rods from the tray to the frame; and he recorded the 
judgments and reports of O. 

IV. Results 

Our criterion for the adequacy of the perception of length 
is the ability to make comparative judgments. If the percep- 

^ On two different days, owing to a previous discussion with E, H 
assumed, wi^out intending to do so, a time-order set The results 
were comparable with those on other days if the set corresponded 
with the tune-order given; if not, the results showed the discrepancy. 
In both cases O took the normal discriminative length-attitude at the 
next sitting. Following accepted practice, it would seem allowable, if 
O tends to note the time-order used, to tell him what the order is. 
But it appears best to say nothing about it, and to hold O to the 
attitude set up by the instructions. 
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tkm changes in degree with variation of one or more of the 
physiGd moments of the stimuli, we shall expect a high per- 
centage of ' shorter * judgments at the one extreme and a small 
percentage at the other, provided that the extremes have been 
well chosen. The opposite will be true of the ' longer ' judg- 
ments. If, on the other hand, certain of the physical moments 
are not adequate stimuli to the perception, or affect it only 
indirectly through association and reflection, then, with these 
moments the sole variables, we shall expect a more irregular 
distribution of the comparative judgments; one with low ex- 
tremes for either kind of judgment and with inversions, one 
with a probable excess of the ' equal ' judgment. This is what 
we foimd. A certain factor (center of mass), when varied, 
gave typical cross-curves with low intersections; the other 
factors (length and weight) as variables gave flat curves with 
inversions and delayed responses. 

The distributions of the comparative judgments for all O's 
with the different arrangements of the physical moments (see 
Table I ) are given in Figs. 1 to 26, where the abscissae repre- 
sent the five variables, and the ordinates show the percentage 
that the number of judgments in each category (longer and 
shorter) formed of the total number of judgments given. 

Length 

It is clear that length, in and of itself, cannot affect the rod 
as a stimulus-object. It is impossible that length alone, apart 
from its usual connection with center of mass and weight, can 
affect a rod which functions as a lever. Center of mass and 
weight are the factors that enter into the computation of the 
moments of force. The pendular period of a rod is likewise 
dependent upon its center of mass. It is only in so far as air 
resists the motion of a rod that greater or lesser length, pre- 
senting a more or less extended surface, can be effective in 
experience. And it is out of the question that such a differ- 
ence should be effective in the present experiment. In a trial 
synthetizing apparatus we used, without effect, a rod consid- 
erably longer than any of those of the regular series. 

We, nevertheless, let length take its turn, along with the 
other two moments, at varying and remaining constant. The 
results (Figs. 5 and 15) show that, when length is the only 
variable, accurate judgments of difference in the length of the 
rods are impossible. The curves for all O's are flat and ir- 
regular. These results should be compared with those ob- 
tained when all the rods in the set were equal (Fig. 8). 
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It must be remembered that, since weight and a center of 
mass out beyond the hand were present, the perception of 
length as such was possible and took place. The introspective 
reports can give us nothing new on this point. 

Weight 

Since we have ruled out length as a contributing factor to 
the length-perception, we are free to examine the series in 
which weight and length were both variables as well as the 
series in which weight alone varied (see Figs. 4, 7, 14 and 17). 
Scrutiny of these series shows that the influence of differences 
of weight upon judgments of comparative length is a compli- 
cated matter. 

The adjustment of the physical moments in series A IV 
(Fig. 4) gave a rather large per cent, of ' shorter ' judgments 
for the lightest rod ; the per cents, for Z and N are 66 and 65 
respectively. All O's except F gave fewer judgments of 
' longer ' for this series when comparing the heaviest rod with 
the normal; F gave the same number for 'shorter' and 
' longer ' at the extremes.* The general flatness of the curves 
together with the inversions shows that here was no sufficient 
basis for judgments of comparative length. The preponder- 
ance of the judgment ' shorter ' seemed to have, in large part, 
a temporal basis. Two time-factors were noted by the O's; 
the one had to do with the quickness or slowness with which 
the pressure came on initially, the other, with the ' liveliness ' 
or ' deadness ' of the pressure. It was the former, according 
to the introspections, which came in most frequently in this 
series. The usual muscular innervation was greater than that 
required for lifting the light rod. As a consequence the rod 
came up with surprising suddenness. In almost every such 
case O judged the rod as shorter than the standard. The 
lightness of the rod came, readily enough, to carry an assigned 
meaning of length, in the same way that the ' secondary cri- 
teria ' carry meanings in the domain of visual space-perception. 
It is to be doubted, however, whether the length-meaning was 
fully realized. It is much more probable that weight was the 
first item of perception immediately translated into length- 
terms ; it set off the length-meaning without the full perception 
of length. 

We turn now to the results of series A VII (Fig. 7), where 
there obtains a greater practice effect (for the effect of prac- 

* Owing to a previous injury to the hand and wrist, F lifted the 
rods in a different manner from the other O's. Her experience differed 
accordingly. Wrist-torsion made up a large part of uie experience. 
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tice cf. Figs. 1 and 9) and where weight is the only incre- 
mented factor. The curves are flat ; and there are inversions 
of the first order in every one save the curve for the ' longer ' 
judgments given by F. It is obvious that there were, in this 
series, no sufficient sensory data for the differentiation of 
perceptions of length; the weight-increments, which were the 
same as those used in the preceding series, were not vital for 
the experience. Hence they cannot be held responsible for the 
results obtained earlier. 

In spite of these curves, however, we believe that it would 
be a mistake summarily to dismiss the moment of weight as 
bearing no relation to length non-visually perceived. In Fig. 
14, with weight and length varying, and in Fig. 17, with weight 
alone receiving an increment and a decrement, we have curves 
showing a tendency toward correlation between objective 
weight and perception of length ; the lighter rods come to the 
O's as * short,' the heavy as ' long.' The tendency is especially 
striking for H in both series and for L with the heaviest rod 
in series B IV.* 

This relationship finds its explanation in a gradual shift of 
attitude on the part of the O's. They came, by degrees, to 
observe a single aspect, the intensive change, in the total com- 
plex (since this was the only variable present), and to report 
differences of intensity as differences of length. They were, 
naturally, detennined in the direction of finding a difference ; 
the judgment ' ec^ual ' did not mean, in many cases, the per- 
ception of equality, but the perception of not-different. It 
may be, too, that the introduction of the introspective series, 
necessitating the direction of attention upon the sensory ex- 
perience, made for the translation of sensory cues into the 
meaning of length. We believe that, whether these series had 
been introduced or not, the O's would have sought out some 
sensory cue within the complex as a means for making com- 
parisons. Such a cue could never be adequate to the full per- 
ception of length, since this has as its primary condition not a 
simple attribute, inhering in a single sensation, but a ratio of 
intensities. 

In this dilemma of having to make a judgment of difference, 
under the determination for differences of length, upon an 
inadequate sensory basis, the O's seized upon the outstanding 
feature in the shifting complex mass, and forced that into 
service. Instead of apprehending the two intensities in rela- 

*The two curves shown for H in Fig. 14 represent an earlier (dotted 
line) and later (full line) performance of these experiments. The 
change of result with shift of attitude is noteworthy. 
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tion, which is impossible except as they integrate in the 
perception of length, the O's took the intensity of the * kick ' or 
of the * pressure,' absolutely or in relation, as immediate data 
for judgment; the intensity of either or both of these 
pressures is affected by a change in weight as well as by a 
change in center of mass. The above results, accordingly, find 
an explanation which at the same time makes clear the true 
part played by weight in the judgment of length. 

This shift of attitude is precisely what we might expect to 
take place ; it is in keeping with all that we know concerning 
the * natural ' life-history of perceptions. The tendency is 
that, sooner or later, some aspect of a complex experience 
comes to stand for the whole ; that a fragment, tag or remnant 
of the full sensory complement is effective to arouse and 
carry the meaning, fully maintained, that once accrued to the 
total process-complex. 

But there is other evidence against the case for weight. In 
the experiments in which artificial wooden * spoons ' were used 
to receive the * kick ' in the one case and the * pressure ' in the 
other, the differences in the weights of the rods were not 
sufficient to call forth differences in the perception of length ; 
in fact, the perception of length did not appear at all. And in 
series A III, where the center of mass was very near the fore- 
finger (15-25 mm.) and varied by increments of only 1.5 mm., 
the perception of length was frequently lacking; the distribu- 
tions of * shorter ' and * longer ' judgments (Fig. 3) shows flat 
curves with inversions of the first order. The more regular 
distributions of F and H are explicable. 

F's once injured wrist necessitated a peculiar manner of 
taking the rods, and a dependence upon wrist-torsion for 
making the judgments. With a rod set as a lever in the hand, 
where the forefinger and the base of the thiunb act as fulcrum 
and weight respectively, the weight or force is adequate to 
produce a torque in the wrist. A failure of F to render 
judgments of difference in this case would have proved 
perplexing; just as her objectively poorer results in A II were 
to be expected. H, unable for the most part to get the percep- 
tion of length and, when it was present, unable to make 
judgments of difference, resorted to an individual way of 
taking the handles. Instead of employing the whole hand, he 
took the handle in such a way that in front it stimulated the 
forefinger alone, and at the back a very small area at the base 
of the thimib. By thus limiting the stimulated parts with the 
* kick ' and the * pressure ' (so to say) concentrated, he was 
enabled to make judgments. It is clear that one of two things 
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must have happened ; either H singled out for observation the 
intensive changes of a single sensation ; or the enhancing effect 
of the smaller area made smaller total-complex differences 
capable of carrying meanings otherwise unattainable. The 
former alternative accords better with the known facts. 
Although, therefore, H was set to report differences of length, 
yet by a process of substitution the inequality of intensity of 
the single sensation in the total complex came to touch off, 
directly enough for judgment, the meaning of difference of 
length. 

Finally, series F I, F II, F III, F V and F VI demand a 
word of explanation. In these series the heaviest rod had its 
center of mass least far out and conversely, so that the two 
factors, weight and center of mass, ran counter to each other ; 
they stood in an inverse ratio for the five variable rods taken 
in order. This result was secured by an addition to, and 
shifting of, the weight of the rods, in order to make them 
conform to certain requirements. In each one of these series 
either the * kick ' or the * pressure ' was the same for every 
rod, while the other factor increased in amount from rod 
number one to rod number five; the increments in series F I 
and F II yielded relatively equal decrements in the ratio of 
' kick ' to * pressure ;* in series F III gave relatively equal 
increments in the pressure itself ; and in series F V and F VI 
gave relatively equal increments between the center of mass 
and the hand.*® The results show marked differences between 
O's : for some, the discrepancies of weight and center of mass 
cut across one another, so that the effect of the one practically 
nullified that of the other ; for others, the differences of weight 
determined the judgments of length; for still others, the 
judgments of length reflected but slightly the opposing differ- 
ences of weight. The same contradiction in results came out 
in series E, where we have very large increments of weight but 
equal centers of mass. Co and H gave hardly anything but 
equal judgments; S and Z gave judgments which correlate 
highly with weight. The fact that the judgments of two O's 
do not correlate with weight is conclusive ; the two perceptions 
are of different kind and, under constancy of determination, 
the one modifies the other but slightly even though they are at 
variance. The difference is that between an experience in 

^^In making our computations, we disregarded the facts that the 
pressure falls upon an area and not upon a point, and that the differ- 
ence in the size of the hands of the observers somewhat changed the 
absolute values. 
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which a cue touches off the meaning and one in which a 
perception conies to full realization. 

The following reports*^ taken from a much larger number 
illustrate O's experience when set to judge differences of 
length by stimuli varying either in weight only or in weight 
and length. They supply twofold evidence for the position 
that differences of weight gave the perception of differences of 
intensity, and did not give rise to a true perception of differ- 
ence of length. They show, on the one hand, that differences 
of weight were noted with contrary judgments of length ; and, 
on the other hand, that differential judgments of length were 
touched off by differences of perceived weight, — the point 
being that the O's could say that the judgment was one of 
difference of weight and not one of difference of length. They 
also afford proof of the statement that the arrangement of 
pressures within the pattern was identical for rods of different 
weight, the only difference being that of absolute intensity. 
The O's evidently took the attitude of reporting the experiences 
upon which they based their judgment, although the instruc- 
tions do not call for such an attitude. The reports are not, 
in all cases, rendered in strictly attributive terms; there can, 
however, be no mistaking their import. 

Series A III : (3— S-f-). " There was present this time the notion of 
something out there beyond the handle. Can make weight- judgment 
always. The difference from stimulus to stimulus seems to be one of 
degree rather than one of pattern. This time a foundationless infer- 
ence on basis of weight " (G). (3—5=) " Perception of greater weight 
with the second rather obscure. The dear thing was the pressure 
distribution in the hand, which was the same in both cases" (G). 
(S—2r=) " Pressure-pattern same in both cases. Unequal intensity of 
pressure-sensations from front and back of hand give idea of length" 
(N). (3— 1*=) "First heavier. Idea of length from pressure on 
back of hand and pull on fingers. Second about the same degree of 
unbalance but lesser weight The relation of the back and front 
pressures was the same in both cases, although the intensity was less 
in the second for both pressures" (N). (3 4 i ) "Greater pull in 

^^The experimental series from which the reports are taken is given 
at the top of each group. The numbers before the quotations indicate 
the rods used for comparison. For convenience, the shortest rod, or 
the one with the nearest center of mass or, in case they are of the same 
length and have the same center of mass, the lightest rod is designated 
as rod number one, the others coming in ascending order. Rod 
number three is equal, physically, to the standard. From these num- 
bers and die table of physical moments, it is easy to determine the 
physical rdations between any two rods involved in the reported 
comparison, since the order of succession in that table is the same. 
The judgment rendered in every case is shown by the sign -hi ''*H)r — ; 
-|- standing for longer, ** for equal. — for shorter. These legends 
are used mrougfaout. 
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wrist and greater pressure on fingers. End of handle presses up 
against palm of hand and sets up pull in wrist" (F). (5—3 — ) 
'HHrst was heavier; more intense pressure on fingers. Heaviness 
gave length. Pull on end gave lengdi" (F). (3—1=) "Pressure 
oti fingers and pull on wrist same" (F). 

It is to be noted that in these last judgments and in all others 
of the same kind O based his judgment upon the absolute 
intensity of a single pressure, or of both pressures, independ- 
ently of their relation. 

(3^5») *• I first perceived weight Sole cue for length was pres- 
sure sensations of hand, especially forefinger. Aware of weight from 
muscular sensations. Attention to sensations from hand gave definite 
length. With second rod, I was again aware of heaviness at the end " 
(Z). (3 — 5-f ) "Sometimes there is intervention of the weight- factor. 
I am apt to assign greater length to heavier rods. By closer concen- 
tration on the pressures in the hand and especially on the fingers I can 
nsual^, on the basis of this criterion, judge the length and hence 
differentiate between the two factors" (Z). (3—2+) "With first, just 
bare pressure-complex carried over in memory-after-image. There was 
a little throat-ldnaesthesis that meant medium. With the second expe- 
rience, the pressure was the clearest part. It was perceived both 
qualitatively and quantitatively, but the quantitative aspect was promi- 
nent and set off the reaction longer*' (H). 

Here again we see the influence of the intensive factor taken 

in an absolute way. The same thing is true of the next 

record. We found, in support of Metunann on the comparison 

of time intervals, that the pattern of consciousness with the 

comparison stimulus differed in certain essential respects from 

the pattern with the normal stimulus. The latter usually 

resulted in a full realization of the perception of length; all 

the sensory data came forward ; the former resulted in a very 

scanty perception of length, a bare meaning of more or less ; 

the apparatus, set for giving length, responded to any cue. 

(3 -3 I ) ** Pressure complex the clear thing in the first experience 
With the second, the pressure at the two points was immediately 
perceived as greater and the response came" (H). 

Seriis A IV: (3 — 1=") "I got length and a notion of rod from 
both. Second was heavier. Both easy balance. The pattern was the 
same but pressure more intense in the second" (G). ( 3 3 *^ ) "Got 
the notion of long rod from the first. Fluctuating pressure. Second 
less fluctuating but more intense. The two sorts of criteria give the 
same notion if one is not critical" (G). (1—^3—) "No difference in 
unbalance but the second was heavier" (N). (3 — S^) "First was 
slightly heavier. A definite idea that length was there, but can't give 
a comparative jud^ent" (N). (3—5+) "Little heavier pressure on 
fingers and pull m wrist a little greater with the second" (F). 
(3— r>*) "Pressure on fingers and pull in wrist the same" (F). 
(3 4 ^ ) "With the first rod, I was first aware of a certain weight. 
Then attention was drawn to the sensations in the hand and I got a 
definite notion of length. It appears that I am always baffled by the 
determination of length in distinction to that of wei^t. If I do not 
take care, I confuse a heavier rod as being longer. Both weight and 
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length seemed to be determined by pressures in hand" (Z). (J— >2=*=) 
"The first (^ve live contact-pressure with deeper dull pressure in 
forefinger; lively pressure of less intensity on base of thumb. Second 
experience less intense all round. Perception of length the same " (H). 

The next reports also show both that there is a tendency for 
judgments of difference of length to be touched off by 
diflFerences of absolute intensity, and also just the contrary: 
that diflFerences of absolute intensity are ineffective to qualify 
the perception of length. As we have already remarked, the 
instruction to report differences of length, even when there 
were none, laid a heavy burden upon the O's. 

Series A VII : (3 — 1=) " Barest experiences. Just the same. 
Perception of an evenly balanced rod. When I report ' same ' it is 
the sensory experience and not length that is the basis of judgment " 
(G). (3 — 3=) "With the first, a notion of length. Spatial pressure 
pattern. Second gave notion of heavy rod. Pressure perceived as 
weight and not as length" (G). (3 — 5==) "Nothing there to enable 
me to make the comparative length-judgment Both uniform, static, 
dead. Second more intense, but did not carry meaning of length " (G). 
(3—2==) "With the first rod I had an immediate perception of 
length. This was clear. I got nothing, at first, with the second but 
weight" (Z). (3 — 1 — ) "First rod gave an immediate clear notion 
of length. With the second rod I was at first struck by considerably 
greater weight. Then in verbal-motor terms ; ' which is longer ? ' 
The extent was limited by the points of weight-concentration " (Z). 
(3 — 5=) " The pressure-patterns were the same quantitatively and 
qualitatively. The second was perceived as equal, the judgment being 
part of the perception" (H). (3 — 2=) "First pressure-complex in 
the hand gave clear perception of length, a moderately long rod. With 
the second experience the pressure meant weight. Pressure more 
intense and static in quality. There was a tendency to say 
shorter" (H). 

In series B III, where we used rods whose lengths, 

measured in terms of center of mass, were in the approximate 

region of the lower limen for the non-visual perception of 

length, but whose weight-increments were the same as in 

preceding series, we obtained more proof of the same kind. 

Series B III : (3 — 1 No judgment) " Pressure on first finger and 
palm of hand in both. No muscular strain or deeper-lying sensations 
that I usually got. I seemed to be waiting for a pull downward on 
first finger ; it didn't come, and I could not give a judgment of length " 
(S). (3 — 5=) "Meaning of length did not go beyond the handle. 
But the handle was stretched out. Pressure on finger and palm of 
hand and thumb. There was a strain-sensation, but it seemed as a 
bare weight. It came at the same time as pressure. It was more 
through the hand and a little in the wrist, not on forefinger" (S). 

The following, also from the series in which we used the 

heavy rods, bring out the same points. 

Series B IV: (3—2—) "The second experience was less intense 
and the judgment referred back to the first "(L). (5— 5-f-) "The 
two experiences did not differ except on the score of intensity. I 
could not localize intensity or say how it was linked up wiUi ' longer ' " 
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(L). (5—1 — ) "Experiences were precisely homologous. The first 
wmt more intense than the second. This intensity seemed to insure or 
kad to the judgment" (L). (3—4+) "There was a clearly marked 
difference in intensity of pressure sensations in the hand. The greater 
intensity of the second did not carry with it a judgment of length 
difference" (L). (3—1—) "The second experience differed in abso- 
hlte intensity and this intensityndifference went directly over into 
length" (L). 

The next report, typical of a small class, indicates the effect 
upon the perception of length of shift of attitude. O, it will 
be remembered, was under a double determination; that of 
making a psychological report upon the process-contents of the 
experience, and that of making a perceptual judgment. 

(3—5+) "The first thing with the second rod was sensations 
in the hand; those at the heel a little more prominent and intense. 
Almost immediately I noted a ' drawing ' in the fore-arm which was 
more intense and * drawing' than in the former case"(Z). (3 — 1 — ) 
"With the first rod, the sensations from the forefinger and the heel 
of the hand equally clear for a moment The notion of length was 
very clear. With the second experience, I perceived sensations in the 
heel of the hand. Fairly definite notion of length. Then sensations in 
the arm with the verbal-motor 'heavier.' There also came a 
change in the perception of length. It became shorter. They were 
about equal before this time" (Z). 

As regards these and the next following reports, it is to be 
borne in mind that, as is shown by the psychophysical results, 
the O's were not able to make judgments of difference of 
length that have a significant degree of correlation with differ- 
ences of weight. Failure to take the two sets of results 
together and to interweave them gives a false perspective. 

(3—4+) " Pressure at base of thumb clearest part of experience. 
This ' live ' pressure was more intense in the second case. 
The obscure dull pressure on the front finger was the same in both " 
(H). (3—1 — ) "The judgment had a purely sensory basis. The 
pressure complex was less intense in the second. The judgment came 
automatically without length being perceived" (H). 

Finally, we cite a few reports from the last series, in which 
weight was the only incremented factor, to show that the 
perceptions of weight and length are differently determined, 
that the primary and secondary sensory processes in the two 

cases differ as to their meanings. 

Series B VII: (3 — 1+) "The second experience less intense than 
the first In the first, distinct strain in the wrist spreading to hand 
and fore-arm. The second noted because of lack of intensity" (L). 
(5—5+) " Prominent thing in the first experience was lively kinaes- 
thesis in the fore-arm. The second experience was more intense. 
Pressure-complex in the hand gave rise to a conflict as to 'equal' or 
'longer '" (L). (3 — ^5"") "In both, which were similar, three com- 
plexes stood at focus ; pressure from finger, dull pressure from base of 
thumb, and clear but not filled-out sensations from the arm. The 
three seemed to have a common background; in the second the 
background was of less intensity. The three factors were equal in all 



128 HOISINGTON 

respects "(L). (3—2+) "With the first rod, I had sensattons in 
the forefinger from the beginning. These were the most prominent 
part of the experience throughout There was an immediate clear 
perception of length. There was a little change in the sensations from 
the arm. These were superficial and disconnected from the experi- 
ence. With the second rod, there were first sensations in the heel of 
the hand. A very indefinite notion of length. Then sensations from 
the forefinger and the elbow came in. Sensations from forefinger 
clearest. Notion of len^ cleared up" (Z). (S-4— ). "With first, 
sensations of equal prominence in forefinger and hed of hand. Sensa- 
tions of lower clearness in fore-arm. Fairly definite notion of length. 
Second rod gave an immediate notion of length, mediated by sensations 
in the forefinger. Much less clear sensations in heel of hand^CZ). 
(3— 1-f ) " Sensations from heel of hand and from fore-arm came in. 
Sensations from fore-arm clearest. Very definite notion of length. 
Then sensations in the forefinger became practically the only compo- 
nent. Length increased in clearness. With second, sensations in 
forefinger most marked but vague sensations in heel of hand and in 
arm. Notion of length very clear and definite" (Z). (3 5 *^ ) 
"First, sensations in heel of hand most marked. Sensations in arm 
and forefinger less clear and less intense. Not a definite notion of 
length. Then attention went to the sensations in the forefinger. 
Sensations in the arm dropped out and sensations in bed and finger 
became equal. With second rod, first there was verbal-motor ' heavier.' 
At the same time there came in marked sensations in the forefinger; 
lesser sensations in heel of hand and in fore-ann. Soisations in finger 
more intense and deep-seated than in heel of hand. Perception of 
length came very clearly" (Z). 

Center of Mass 

Since we took as our criterion for the conditions that 
determine the formation of the perception of length the ability, 
again objectively determined, to make judgments of compara- 
tive length, we must look for that factor, if any such there be, 
between which and the judgments we find concomitant 
variation. Fortunately we find such a one; the distribution 
of judgments, in evenr series where the center of mass noticea- 
bly varied, gives an A or cross with no inversions of the first 
order ; in every one where the center of mass was constant the 
curves are flat and irregular. (See Figs. 1, 2, 6, 9, 10, 11, 12, 
13b, and 16.) 

But if center of mass plays so important a part, as a moment 
of stimulus, in the arousal of the perception of length, it 
becomes necessary to inquire more in detail as to its mode of 
operation. This enquiry should lead us to an understanding 
of the psychology of the perception, and should contribute 
toward its psychological analysis. As has been previously 
stated, a rod or instnmient in the hand or a tall hat on the head 
acts as a simple lever or couple : if, that is, the rod is held out 
in the horizontal plane, or the hat is worn slightly tilted. 
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Lotze has pointed out that the tilting is an essential condition 
of the ' feeling ' of enhanced height and consequent greater 
significance. This means» first of all, that there are two 
opposing forces or pressures. If we hold a rod in the vertical, 
diere is nothing but the weight ; no notion of length arises. It 
is only as the instrument ba:x)nies inclined that the perception 
of length conies in ; weight without an extended center of mass 
never gives rise to the perception of length ; though we do not 
at all deny that, given a center of mass ' out there,' variations 
in weight may set off a kind of derived judgment of difference 
of length. 

The absolute intensity of the two impressions can not be the 
basis for the judgment of length; for we judge a long tight 
rod, which produces relatively weak pressures, as longer than 
a short heavy bar, which produces much more intense impres- 
sions. The answer to the question : What is the experiential 
foundation for the perception ? thus becomes clear ; our process 
of elimination and our introspective analyses lead us to the 
same result : the ratio between the * kick * and the ' pressure/ 
In a short rod, the amount of ' kick ' relatively to the 
' pressure ' is small ; in long rods, the two pressures more 
nearly approach each other in intensity ; with every change in 
center of mass there takes place a change in the ratio of * kick ' 
to * pressure.' A sensation-complex of two opposed |)ressures, 
more or less fused in experience, differing in intensity within 
certain ratio-limits, is the sensory pattern fundamental for our 
perception of length as given cutaneously; though sensory or 
ima^nal elements of other kinds may touch-off or carry the 
meaning. Thus it may be intensity, perceived as weight or 
taken as bare intensity ; it may be the temporal factor ; it may 
be the direction in which the pressures are perceived as acting 
upon the hand ; it may be the strain sensations in the hand ; it 
may be other processes or perceptions than these which touch 
off the meaning of length or which determine the judgment 
when we make a comparison. All such secondary cues influ- 
ence the comparative judgment more than the absolute ; they 
determine dinerences of length under conditions that would 
not admit them into the absolute judgment. 

A change of ratio of intensity between our two pressures, 
then, is at the core of the perception of difference of length ; 
a change realized only by varying the center of mass. A 
variable weight brings no corresponding change in the ratio 
of the two pressure-intensities; it increases both in the same 
relative proportion ; the ratio remains constant. 

Without going into a detailed discussion of the sets of 
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curves referred to in this section, — ^they speak for themselves, 
— we turn to the consideration of some special items of work. 
We have already found that, with the artificial thumb and 
forefinger eliminating the * kick ' and the * pressure ' in turn, 
the perception failed. We found, however, that when we 
attached the board to the arm in such a way that the band, 
holding the board to the arm, stimulated a single small area, 
the sensations from this point combine with those from the 
forefinger to give a perception of length. This result evi- 
dently means that sensations from other and more remote 
parts of the body, if they are opposed and if they stand inten- 
sively within certain ratio-limits to each other, will fuse into a 
total to give the perception. It is for this reason that the 
fisherman can feel the pull of the fish on the end of his line as 
* out there ;' he has the perception of the length of the fishing- 
rod, even though he hold it over the lower and under the upper 
parts of his arm. He might just as well hold it over the 
lower and under the upper parts of his leg; the sensations 
yielded up by these distant points of contact give the perception 
as immediately as do the nearer together and more practised 
parts of the hand. We made no determination of the precision 
of judgments of length when the sources of sensation are far 
apart on the body, as compared with the accuracy of discrimi- 
nation when the parts are near together. 

One other modification must be reported. For a short time 
we told the O's to grip the handles very tightly. With long 
rods of considerable weight the perception of length was not 
wholly lacking ; the ability to make judgments of comparative 
length, within the limits employed, was totally nullified. 
Whether there is or is not a perception of length, with rods of 
different length, thus depends upon the strength of the g^p; 
if the grip be strong enough, the long rod ceases to be so 
taken. This can mean nothing more than that the small 
increments or variations in pressure are too slight to change 
the ratio in a perceptible d^^e. 

In Table II we give the * pressure ' and * kick,* their 
increments, their ratio to each other, and the change of ratio 
with successive rods, for a few selected scries. The series 
given represent almost all the different combinations of 
moments employed. 

Mention was made in the reports from those series in 
which weight was the variable of an experience that, while 
negating the factor of weight, yielded positive testimony to 
the importance of the two related pressures : it was called the 
feeling of balance or unbalance. In the following quotations 
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TABU ZI. 



Series 


Rod 


Pore Pr 


P.Pr. 

iBor. 


Buok Pr 


B.Pr. 
Zaor. 


Patio of 
B.P:P.P. 


Bat 10 
Inor. 


A 1 


1 

a 

5 

4 
6 


848.85 
370.80 
398.86 

516. ao 

540.88 


31.97 
38.66 
35.54 
34.08 


155. 35 
173.30 
193. 86 

314.30 
356.35 


19.97 
80.66 
31.54 
33.05 


1:1.6806 
1:1.5691 
1:1.6185 
1:1.4761 
1:1.4403 


.0616 
.0606 
.0434 
.0559 


A II 


1 
3 
5 
4 
5 


868.91 
386.74 
504.67 
588.40 
840.35 


17.85 
17.85 
17.85 
17.85 


164.91 
183.74 
300.87 
318.40 
356. 35 


17.85 
17.85 
17.85 
17.85 


1:1.6806 
1:1.5691 
1:1.5185 
1:1.4761 
1:1.4403 


.0615 
.0506 
.0424 
.0369 


A III 


1 
8 
8 

4 
5 


170.06 
175. 70 
181.45 
187.84 
195.14 


8.64 

5.75 
5.81 
5.90 


74.06 
77.70 
81.45 
85.34 
89.14 


5.64 
5.75 
3.81 
5.90 


1:3.3963 
1:3.3615 
1:3.3380 
1:3.1966 
1:8.1667 


.0349 
.0333 
.0314 
.0399 


A IT 


1 
3 
5 

4 
5 


514.06 
530.60 
537.14 
555.68 

540.33 


6.64 
6.54 
6.54 
6.54 


318.06 
333.60 
337.14 
351.68 
356. 38 


4.54 
4.54 
4.54 
4.54 


1:1.4403 
1:1.4403 
1:1.4403 
1:1.4403 
1:1.4403 


.0000 
.0000 
.0000 
.0000 


B VI 


1 
3 
5 
4 
5 


787.50 
815.00 
843.80 
870.00 
897.50 


37,60 
37.50 
37.50 
37.50 


587.50 
615.00 
643.50 
670.00 
697.50 


37.80 
37.50 
37.50 
37.50 


1:1.5404 
1:1.5353 
1:1.5115 
ia.3986 
1:1.8867 


•0153' 

.0157 
.0138 
.0118 


B VII 


1 
3 
5 
4 
8 


808.80 
835.65 
843.50 
859. 55 
876.80 


16.85 
16.85 
16.86 
16.86 


616. 80 
639. 66 
643.50 
655. 56 
668.30 


13.86 
13.85 
13.86 
13.85 


1:1.5115 
1:1.5115 
1:1.5115 
1:1.5115 
1:1.5115 


.0000 
.0000 
.0000 
.0000 


P IV 


1 

8 
8 
4 
5 


868.60 
875.35 
400.00 
437.00 
458.45 


33.75 
34.77 
87.00 
39.45 


853.60 
375. 35 

500.00 
537.00 
566. 45 


33.75 
34.77 
37.00 
39.48 


1:1.5960 
1:1.5655 
1:1.5553 
1:1.3058 
1:1.8806 


.0537 

.0500 
.0375 
.0353 


? V 

1 


1 
8 
8 
4 
5 


400.00 
400.00 
400.00 
400.00 
400.00 


00.00 
00.00 
00.00 
00.00 


886.55 
395.41 
500.00 
506.53 
513.55 


6.88 
6.69 
6.53 
6.05 


1:1.5960 
1:1.5653 
1:1.3535 
1:1.5058 
1:1.3806 


.0537 
.0300 
.0375 
.0363 


P VI 


1 
8 
8 

4 
5 


418.83 
408.99 
400.00 
591.74 
584.18 


9.88 
8.99 
8.36 

7.56 


500.00 

500.00 
500.00 
500.00 
500.00 


00.00 
00.00 
00.00 
00.00 


1:1.3960 
1:1.5655 
1:1.5555 
1:1.5058 
1:1.3806 


1 

.0537 

.0300 
.0375 
.0353 
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taken from the series in which center of mass varied, we have 

still further proof of a positive character. 

Series A I: (3—4+) "Greater strain on back of hand. Pressure 
sensations from back of hand greater in second" (F). (4 — 3 — ) 
''Wrist same. Strain factor from fingers to wrist same. Push down 
on the fingers the same. The thing seems to depend on the pull down 
from away out there " (F). (i — ^3+) " Pull in wrist greater and more 
of ' feeling of going down ;' pressure down on tfiumb and two 
small fingers. Also pull on back of hand. Pull on back due to end 
of handle pressing on pahn of hand" (F). (3—24-) "The strain- 
feeling in wrist greater for the second. Also a pull on hand, espec- 
ially on front finger and back of hand. A sort of stretch" (F). 
(3 3 " * " ) " Pressure alone vivid. Set for pressure. Perceived quanti- 
tatively. ' Long ' applied to pressure. Notion of rod did not come in. 
In the second experience, the pressure was the clear part and set off 
the judgment automatically. Rod context came afterward" (G). 

The above report implies, as does many another, a difference 

between the * bare length ' attitude and the ' length of rod ' or 

objective determination. 

(3 — ^=) " Positive judgment set off by hand-complex and slight 
increase as rod pulls down. This gives meaning that rod is there. 
Judged on basis of pressure-complexes which were the same in both 
cases" (G). (3 — 5+) "Nothing in the first except the perception of 
pressure and measuring of it. This carried in memory-after-image. 
'Longer' came with the second quite automatically with increased 
pressure. I really judged in terms of heaviness. Length-notion came 
after" (G). (3—1 — ) "Resistance less with the second; it came right 
up. With the first there was more pressure on the back of the hand ; 
the second, even pressure" (N). (3 — 3=") "I concentrated attention 
on the shoulder. The shoulder gives criteria for weight The percep- 
tion of length seems to come from the pressures in the hand" (N). 
(3— 5-f) ''With the second, more intense pressure on the fingers 
and relatively more intense on back part of hand where handle comes 
against it. This gives length ; the length gives pressure at two points " 
(N). (3-n3^) "It is the balance-pattern in the hand that gives 
notion of extent. It is in this way different from mere weight" (N). 
(2-n3H-) " In lifting the first rod there was a lightness of pressure 
in the hand. The pressure in the hand, with the second, was greater 
as well as the weight " (Z). "I think in terms of length in relation to 
compactness or concentration of weight. That is, if the weight is 
closely compact, it mav cause as great a pressure with a short leverage 
as a more distributed weight on a longer leverage" (Z). ( 3 jl =^ ) 
" In lifting the former object, I was conscious of an object of consid- 
erable lenigth. In lifting the latter rod, I got a notion of weight and 
pressure in the hand due to leverage. The latter no longer man the 
former though considerably heavier" (Z). (3 — 3f^) "The clear 
processes were pressure-sensations from forefinger and base of hand. 
Judgment was made immediate^ on basis of comparison of these two 
sensory complexes. No definite notion of length in either case. 
Pressure-pattern, that is, the relative distribution of pressure at these 
two points, was the sole criterion for judgment. They were the $ame 
in both cases "(H). (3 — 5+) "Pressure greater on back of hand. 
I didn't notice much difference in the forefinger " (H) (3—5+) 
"Again, pressure at those two points, only, came into tfie experience. 
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In lifting the second rod, the pressure seemed to be a little bigger 
sfMtiaUy; larger rather than more intense. Gave rise to notion of 
greater length; greater leverage" (H). (3 4 | ) "The only menUl 
processes which enter into the judgment at all are pressure sensa- 
tions from the hand, especially from forefinger and base of hand. In 
this case, the sensations from these two points, particularly the back, 
were a little more intense with the second rod. This distribution of 
pressure gave me the perception of length, although no particular 
length was assigned to either of the rods" (H). 

In the above series weight, as well as center of mass, was a 
variable component. The following reports were made when 
center of mass and length were variables. 

Series A II : (4—3=) " Quantitative judgment of the first. Verbal- 
motor, 'great.' With the second there was a tendency to call it 
lighter. Then the pressures came to clearness and carried the mean- 
ing 'equal.' The reaction followed" (G). (3—1—) "Pressure- 
complex, qualitative and spatial, in hand. There was no notion of rod. 
In the second, the pressure-complex was clear. Judgment came imme- 
diately. Qualitative and spatial pattern and not weight or quantity is 
signincanr' (G). (3 — 3=) "The clear sensations came from the 
hand. The pull down on the second finger, and the use of the fore- 
finger as guide while it is barely in contact with the handle. Also 
pressure from the base of hand" (N). (2 — 3+) "Pull on skin 
in addition to the greater pressure and pull of the second all gav« 
meaning of greater unbalance" (N). (3 — 3=) "With first rod, 
pressure in hand the clearest part of the experience. Length was 
assigned mainly in terms of pressure in hand. Apparently forefinger 
acts as fulcrum between the sensations in back part of hand and arm, 
on the one hand, and length of rod, on the other. Can't differentiate 
any mark by which I become aware of weight separate and apart 
from those whereby I assign length: t. e., at the same time that I 
assign length there is also a definite assignment of weight. When the 
weight association comes in, the judgment is mediate "(Z). (3— 4-}-) 
" In first, I was aware of muscular sensations in the arm, then of 
sensations of pressure in my hand. There was immediate definite 
length. With the latter rod, there were also sensations in arm and 
hand. It appeared that the long rod was acting as a lever over the 
hand. This was assigned length due to the pressure exerted in die 
hand by the leverage" (Z). (3— 5-f ) " More stretch or pull in wrist 
More pull in back of hand with the second" (F). (2—3+) "Little 
pull in wrist with the first. The pull a little greater in the second. 
Seemed to be the same weiffht and the same pressure on the finger 
in both. Pull in wrist as if the thing reached out longer and gave 
more pull in wrist" (F). 

It may be recalled that the pull in the wrist for F is the 
sensory experience set up by the back end of the handle press- 
ing up. 

(3—1 — ) "With first, pressure-pattern-complex clear. Second, 
sensations in forefinger first. Then sensations at base of hand set 
off judgment 'shorter.' These were less than with the former rod" 
(H). (3 3 ^ ) " Clear thing in first experience was pressure in hand. 
With second rod pressures in hand very clear and equal to the former 
experience. Judgment followed immediately " (H). 

Series A VI: (5—5+) "Perceived the first as fairly long rod. 
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Criterion simply intensity of pressure. Pressure fairly intense and a 
little more so away from body. Second more vivid and alive 
Pressure very intense on outer finger. Perceived as ' longer.' Then 
notion of long dipping rod " (G^ . (5—1 — ) ** Got notion of length ; 

girt of inmiediate perception. Then sensory experience became clear; 
ve, fluctuating, more intense away from body. Second, perceived 
immediately as ' shorter.' Perfectly uniform pressure without change " 
(G). (3—5+) "GftAttT pressure on fingers and greater pull in 
wrist with second" (F). (3 — 2^) "Pressure on fingers and pull in 
wrist same" (F). 

By this time the perception of length came quite immedi- 
ately, and the O's were often unable to get a vivid sensory 
experience or a full perceptual realization of length before the 
meaning itself became clear. There is, moreover, some 
evidence that the meaning may develop without any process- 
content at all becoming vivid. 

(3 — 5-1- ) "With first rod an immediate definite notion of length in 
motor terms and it remained stable throughout With second, much 
greater relative pressure and in a flash seemed very much longer with 
verbal-motor Monger*" (Z). (3— 2«) "The first gave immediately, 
in motor terms, a fairly definite notion of length. Sensations in hand 
then became clear. With second, again all at once, upon lifting the 
rod, I got notion of length in motor terms. Verbal-motor 'equal.' 
The pressure-sensations again became clear and were equal to the 
former. The critical comparison or criticism of the automaticallv 
rendered judgment based on pressures in hand"(Z). (3 4 \ ) 
"Judgment made on quantitative basis. Second, pressure at base of 
hand more intense relatively to pressure on forefinger, and the entire 
pressure-pattern more intense than the first. First, like well balanced 
rod; second good deal of pull down to it" (H). (3—1 — ) "In first, 
pressure moderate, evenly distributed. A well balanced rod. An 
immediate perception of length. In second, pressure was much less 
in toto and pressure at base of hand very slight A little rod tipping 
up. 'Shorter' came as a part of the perception of length" (H). 
(3 — 5-f-) " In all these cases, the perception of length comes immedi- 
ately. Sensory basis becomes clear afterward. Pressure in first that 
of a well balanced rod; liveness gave meaning of moderate length. 
With second, pressure more intense; strong pull down. Tendency 
after judgment to call the second heavier. Intensity of pressure at 
base of hand meant Mongness'" (H). 

The series in which we used the heavy rods gave us reports 
of the same general bearing. 

Series B I : (3 — 5+) " Pressure more on three fingers and muscular 
sensation in fingers. In the second, intensity of pressure on palm of 
hand and base of thumb. More muscular sensation in the whole 
hand, in the second "(S). (3— S-f-) "Pressure and muscular sensa- 
tions grreater in second. Also deep pressure-sensation in thumb and 
greater tension in second" (S). (3 4 | ) "All in hand. Pressure a 
little in second. Muscular complex in hand. Hand adjusts itself a 
little differentiy to different lengths" (S). (3—2—) "Muscular tension 
in fingers. Pressure on thumb. Second, pressure on thumb and mus- 
cular tension in fingers. Pressure less in last experience " (S). (3— 1— ) 
" Second came up easier, and it didn't drag or pull the forefinger down 
as a long one would " (S). 
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The strain-sensations set up in the hand as the organism 
tends to resist the two opposing pressures and to hold the rod 
in the horizontal position, enter now as a new secondary factor 

for carrying the meaning of length. 

(3 — 2—) "The meaning, length, is placed upon the differential 
pressure-sensations in the hand; t. e., the greater or less pressure on 
the forefinger versus that on the heel of the thumb carries meaning of 
Icangth somehow, not visually, projected beyond the hand. The hand 
has come to mean fulcrum" (L). (3— 5-f). "In the first rod the 
pressure-complex was clear. Deep pressure was especially prominent 
In the second case, the strain-sensations in the arm seemed coordinated 
with the pressure-sensations in the ball of the thumb" (L). (3 — 5+) 
** The handle, in this experience, was grasped less tightly, therefore the 
differential pressure-complex was more definitely analyzed: the 
pressure-complex of thumb and finger from that of the pahn of hand. 
Torque was localized in hand. How torque functioned in connection 
with the pressure-complexes, I can not say. This torque is all in the 
hand"(L). (3 — 2—) "Experience centered about sensations in the 
hand. In the first, a clear differentiation. Light pressure and contact 
from thumb clear. Also sudden and intense deep pressure from palm 
of hand. The second experience was the same in the main, only less 
intense, especially on the thumb. Judgment immediate" (L). (3---1 — ) 
" Experience of the usual sort in which the judgment followed imme- 
diately. Difference that demanded attention was localized in hand and 
was of temporal nature. Complex of pressure and kinaesthetic sensa- 
tions whose course was slower in the first experience than in the 
second. As to region of hand, contrast between inner side of hand 
just behind forefinger, and the base of the thumb" (L). (3 4 j ) 
"First rod gave clear sensations in forefinger and less clear on back 
part of hand. Experience in lifting second, sensations of forefinger 
more intense. Also more extensive. Immediately judged it as 
Monger'" (Z). 

It often happened, as in this case, that O noted the difference 
of intensity at a single point, say the forefinger ; a fact which 
might seem to contradict our general conclusion. The contra- 
diction would be real, however, only if we were in face of 
something other than distribution of attention; if O did not 
in some way take account of the relative as over against the 

absolute variation. 

(3—1 — ) "With the first rod, I experienced, first, fairly clear 
sensations in the hand, especially on forennger and at base of thumb. 
With the second rod, I had sensations in hand, wrist and fore-arm. 
Attention not demanded at any one point" (Z). (3 A \ ) "I first 
noticed, in the first experience, sensations in the index-finger which 
were very intense and pressed the forefinger down tensely against the 
wrist. There followed, soon, sensations in ball of thumb. Second rod, 
somewhat similar experience for the first moment Pressure on forefinger 
followittg, down to wrist, and lesser sensations at base of hand. These 
accompanied by slightly g^reater strain-sensations through the hand." 
(Z). (3—1 — ) "Dull pressure-sensations at base of thumb especially 
clear in the two experiences. Much less intense with a somewhat 
* bright ' quality in the second " (H). (3—3'^) " The pressure from the 
forefinger and base of hand the same in the two experiences. The 
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ratio of intensity, of spatial relationship, and of direction. 
Taking these facts as our point of departure, we set out to 
produce the perception synthetically. 

The matter of thus setting up the length-experience with no length 
present reduced itself finally to the problem of devising a means by 
which the two opposing pressures could be applied to the hand (since 
this was the part of the body with which we had worked) in a wav 
that should be under perfect control. We found that when we took 
two short pieces of wood like the handles, and pressed the one up 
against the base of the thumb and the other down upon the forefinger, 
our O's gave immediate judgments of length: in fact they were 
unaware, according to their own report, of the substitution of the two 
short pieces for tne one long rod. Further preliminary trials proved 
that the length, as perceived, could be made ' longer ' or * shorter ' by 
alternately increasing or decreasing the 'kick' and decreasing or 
increasing the 'pressure;' and that the perception broke down if E 
increased either 'kick' or 'pressure' beyond certain limits, when O 
perceived the two pressures separately as two unrelated experiences. 
So far, however, our pressures were not subject to rigid control. 

The problem demanded two physical pressures, which were to be 
resisted independently, to operate in opposite directions, to be stable in 
duration, definite in amount, and independently variable. The first 
apparatus consisted of a handle, with an oval hole cut through length- 
wise, slipped over a small rigidly supported rod set in the horizontal 
plane. A short pin, set into small holes bored through handle and rod 
at right angles to their principal dimension and at close intervals, 
served as a pivot, so that the handle had a considerable latitude for 
movement up and down about the pivotal point By altering the point 
of pivoting, the length of the two lever arms changed inversely, while 
at Uie same time the down-pressure of the fore end and the up-kick of 
the back changed in an inverse ratio. Since the effective physical 
pressure is a function of the length of lever arm and of the weight 
or force applied, these pressures could be determined and varied by 
assignable amounts; the weight, hung at the front end of the handle, 
tended to actuate rotation of the handle in the hand of 0, who gently 
resisted the movement. The device was a success so far as the evoking 
of the perception of length was concerned. It was, however, ill- 
adapted to the evoking of judgments of comparative length, since O 
might, by using the pivot as a fulcrum, resist all force of the weight 
at either the fore or the back point of contact. 

Next a split handle was arranged, with the top half pivoted in front 
and moving upward through a small arc at the back, and the bottom 
half pivoted behind and moving downward; the movement was 
produced by weights attached to cords which ran over pulleys. The 
two pressures could be varied at will, and must be resisted independ- 
ently. The perception of length did not invariably result, for the 
O's were immediately aware of the division in the handle, and might 
allow the one half to move through a relatively large arc while they 
held the other from moving at all. 

This apparatus was given up as a failure, and in its place we made 
a handle with a smooth horizontal hinge at the middle; the back end 
being pushed up and the fore end pulled down by easily 
variable and definite amounts. took the handle loosely 
and the weights released caused the handle to dip down in 
front and up behind, just as a rod would behave. So long as the 
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handle did not 'break' at the hinge, the perception of length was 
definite and controllable ; but a ' break ' destroyed the perception, since 
the two pressures were no longer * in line.' 

Finally we hit upon a simple and satisfactory arrangement; a handle 
suspended on a cord attached at the front end. Fastened to this handle 
were two weights; the one, fixed to the lower side at the front end, 
pulled down ; the other, fastened to the back and by means of a cord run 
over a pair of pulleys, pulled up. There remained one disturbing 
factor; the handle was unstable; it seemed unattached. By inserting 
a light rod into the handle, the possible length-effect of which we 
overcame by a weight on a heavy wire set into the rod and bent back 
under the handle in such a way that the center of mass was at the 
point of the forefinger, we secured better results. But the rod was 
presently dispensed with. We suspended the front weight, which had 
been rigidly attached to the front of the handle by a short wooden 
piece, on a cord and so eliminated the rotation-effect due to the swing 
of the weight. After lengthening this cord which held the front 
weight, so that its pendular period was about the same as that of a 
normal rod which would give the same 'kick-pressure' ratio as the 
two pressures from the handle, we took out the rod; a bare handle 
remained. 

The front weight was 250 gr. ; the back pull was 140 gr., increased 
and decreased by 20 gr. increments. To be sure, the two pressures 
were not wholly independent of each other ; if the pull or 'kick' did not 
come directly under the point of contact between the hand and handle, 
any increase or decrease of the pull would be reflected by a change in 
the amount of pressure necessary to counteract the weight in front. 
We can not be absolutely sure that with O's whose hands differed 
considerably in size we met this objection. But even if the front 
pressure varied somewhat from the amount of the weight, it could 
have done nothing more than change the ratio of ' kick ' to ' pressure ;' 
it would have been a constant error for any one O. According as 
it increased or decreased the absolute intensity, it would have made the 
small changes less or more easily perceived. 

Two features connected with the lifting of the handle called for 
special practice; O must lift the handle in such a way that the two 
pressures came on simultaneously, and must oppose the back pull 
sufficiently to prevent that end of the handle from moving upward. 

Fig. 18 gives the graphical representation of the results; 

the abscissae correspond with the five settings of the back pull 

which alone varied. Here are comparative length- judgments 

made under the same instructions as the judgments with actual 

rods. The results speak for themselves. There can be no 

doubt of the actuality of the perception, or of the effectiveness 

of small changes in the intensity-ratio of * kick ' to ' pressure ' 

for altering it: the perception of length can be synthetically 

produced, and is so accurately conditioned that very small 

changes in a single pressure bring about corresponding changes 

in the meaning of length. A comparison of the results of 

series F IV with those of F V and VI (Figs. 24, 25 and 26) 

shows that variation of a single pressure is less effective for 

determining the perception of length than is a variation in both 
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pressures, changes in center of mass being the same; and a 

comparison of F V and F VI shows that, when the fore 

pressure is constant (see Table II), the back pressure variable, 

and the center of mass still the same for corresponding rods in 

the two sets, we get higher percentages of the * longer * and 

' shorter ' judgments than when the reverse is true. We had 

not the results of section F before us when we performed the 

synthetic work. 

The reports from the synthetic series show that the same 

two pressures demand attention under the synthetic situation 

as in the case of true rods. 

Synthetic Series: (3 — 5+) "Strain-sensations run down wrist and 
are fused with the hand-sensations. The pressures come on forefinger 
and at base of thumb. These latter are objective" (Ca). (3 — S-j-) 
** Pressure* on index-finger most intense. More intense in second. 
Pressure on other fingers less intense. Pressure on thumb was uniform" 
(Ca). (5—73 — ) " In first, pressure on forefinger. Irregularity in 
change of intensity of pressure. In second, pressure was constant in 
intensity. Pressure on thumb and ball of thumb. Constant sensations 
in other fingers" (Co). (3 — 5+). "Pressure-sensations on forefinger 
and thumb, more extensive on thumb with second. Pressure on fore- 
finger slightly preceded that on thumb. The two must be combined to 
give the total experience" (Co). (1 — 3+) "Pressure on forefinger and 
in palm of hand, at base of thumb and at tip of little finger. More 
intense pressure on palm of hand and little finger in second" (Co). 
(3 — 1 — ) "Very intense pressure at base of first finger and intense 
pressure at base of thumb. The pressure in the second case less intense. 
They came in simultaneously" (S). (3 — 5-f-) "Pressure deep at base 
of first finger and pressure on thumb, about the middle. Dearer and 
more intense on finger. Area shifted outward a little. In second, 
deep pressure on finger, more intense and changed in area, more 
spread out than first. Pressure on thumb less clear, more intense than 
in first" (S). (3—2 — ) "Dull pressure on forefinger and at base of 
thumb in both. Vague sensations in lower part of arm. Less intense 
in second case. The pressure at base of thumb less in second, gave 
meaning of slightly less unbalance" (H). (3 — 4-h) "With the second, 
the pressure at the base of the thumb was more nearly equal in 
intensity to that on the forefinger, than in the first. No qualitative 
difference noted" (H). (5 — 3 — ) "Marked pressure sensations on base 
of thumb, in the first. Less clear sensations on forefinger. With 
second, the sensations on forefin|[er clearest. Those at base of thumb 
less intense" (Z). (3 — 1 — ) "First experience carefully noted. No 
definite idea of length. Judgment part of second. When analyzed, it 
was less intense at base of thumb and less strain in hand" (L). 

V. Secondary Factors 
Visual Imagery 

All O's reported visual images, more especially during the early 
series; Z reported images of this kind, more or less, throughout the 
whole of the two years. In all cases, however, the image was an 
immediately accruing process which derived its meaning from the 
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sensory complex in the hand. Frequently it was instable, fluctuatinf 
with changes of eye-convergence. Frequently O volunteered the state- 
ment that it came after the judgment and served merely a confirmatory 
purpose; it was his justification. Furthermore, the coming in of 
visual images bears a close relation to the giving, under the compara- 
tive determination, of judgments of absolute length and of reflective 
judgments. In fact, visual imagery was never more than a secondary 
factor in the perception; it never came alone or even first in 
temporal sequence; it was far more likely than not to occur in 
the case of the reflective judgment or to follow the judgment; and it 
never appeared when the judgment was a part of the perception. 

The following reports show the symbolic character of the images, 
the temporal order of their occurrence, and the rdation they hold to 
the notion of length and to the comparative judgment 

" Image and eye-movement. No notion of length. Just rod lying 
out there going into third dimension. This image carried right over 
into the second experience. But it had nothing to do with the judg- 
ment. Judgment made on basis of pressure solely" (G). "As soon 
as judgment was rendered, a visual image meaning length came in 
f ragmentarily. Also eye movement. All as I am reporting and after." 
(G). "After judgment, visual gray spot for a second. Some eye- 
movements entered into spacing. Confirming" (G). "Process, gray 
thing, developed by eye-movement. When sighting where I thought 
the thing would be, image came in " (G) . " Visual image. 
Eye-strain determined distance" (G). "Accompanying judgment 
was a composite visual schema of two lines, one longer than the 
other, in a vague way connected with the hand. Visual image not at 
all connected with the judgment" (L). "Slight visual imagery, very 
schematic. Not at all a reproduction. Visual image supplementary" 
(L). "Visualization not important. Weak, hazy, no clear outlines, 
insignificant" (F). "Visualization. Second, lifter gray. Spatially 
related, eight inches between them. Darker one farther out. Second 
lighter, nearer in" (F). "Visual image of a flashing up of the end of 
the rod gives a rough outline of length " (N). " Scrappy bit of visual 
imagery came in after the judgment It meant the end of the rod " 
(H). "When I had lifted the last rod, I had a visual image of hand 
lifting two rods in succession. At first the two were not definitely 
outlined as to length. In a moment the image of the first rod appeared 
as extended about two inches beyond that of the second. This image 
was vague except at the hand" (Z). "In this experience I had very 
clear visual images. Qearest part of image connected with lifting the 
last rod was at distant end of rod. End of rod was much heavier 
than first It seemed as if it were bent down at the end" (Z). "As 
soon as I lifted the first rod there appeared a definite extent in space 
from me. The nature of this I do not know, for almost simultane- 
ously I had a visual image of a rod the distant end of which was the 
clearest part. I rather think there was something there before the 
visual image appeared" (Z). 

The introspections show a relation, more or less definite, between 
the quality of the image and the perceived weight or length. For F the 
darker gray always stood for the rod producing the more intense 
pressure; Z distinguished the dark, solid-grained oak from the soft 
light colored poplar; and H occastonalty correlated Might and short' 
with bright tint Always, however the perception of weight or of 
length was primary. There is also a relation between the tendencies to 
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▼isualize and to objectify the stimulus-object. So long as O perceived 
length as bare length, unrelated to an object, the visual image did not 
enter; when he perceived length as the length of a particular object, the 
obj edification often took place in visual terms. 

Muscular, Strain and Articular Sensations 

James *^ says of projected movements that all the intervening space 
must be represented in consciousness; that when the projection is to 
the ^d of a walking stick, the extent of this stick must be represented in 
visual, tactual or kinaesthetic terms. James is concerned with projec- 
tion and not with bare length ; but in the case of judgments of absolute 
length, with objectification of the experience, we have a very similar 
condition. We found muscular, tendinous and articular experiences 
reported by our O's, for the most part as sensory and not as imaginal. 
Z reported them more consistently and for a longer time than any 
other ; Ca reported them during the weight-series. These sensations 
compelled attention by their intensive changes. The arm seemed to be 
the seat of the only variable experience; and hence to afford the 
psychologically adequate basis for making differential judgments. It 
may be that Z had recourse to visual and motor imagery and to the 
reflective judgment more than any other O because for him the 
successive perceptions were differently determined. That is, the clear 
and, for him, the significant part of the first experience might be arm 
sensations, for the second, the hand-complex. Then the visual images 
evoked by the two would come together as the common element for 
making the comparison. One of his reports will make this state of 
things clear. 

(>— 1 — ) ''With the first rod, I had, first, sensations in the hand. 
I did not get a definite notion of length from the sensations in the 
hand. Then there were very marked sensations from the arm. Mean- 
ing of length took on more definiteness. These sensations from the 
lore-arm remained clear throughout the experience. With the second 
rod^ I had sensations in hand and also given at the same time the 
notion of 'lighter.' Visual image of picture given by Ebbinghaus in 
connection with a discussion of looking at two grays. Notion of 
'lighter' pretty well marked. Verbal-motor: 'Is it shorter?' Notion 
of length seemed to vacillate. Again sensations in arm came in, and 
seemed to help in the attainment of definiteness of length. Visual 
image of the two rods of about the same length. Heavier one dark and 
of heavy wood; the light one, a poplar rod. Judgment based on the 
visual images " (Z). 

Experiences of such elaborate pattern were rarely reported; the 
imagery was more often of the motor or kinaesthetic than of the 
visual type. But almost without fail, when the successive perceptions 
had a different sensory determination, t. e,, when different sensory 
processes were clear, some type of imagery served to represent at least 
one member of the two experiences which came in for reflective com- 
parison. It is significant that the other O's seldom reported kinaes- 
thetic sensations, but they almost never gave the dual determination of 
the two experiences, and Z rarely reported kinaesthesis in both 
experiences. Though, when sensations from the arm were clear, the 
perception of weight almost always intervened, it has yet to be shown 
that sensation from this source can function in any other than a 

^»W. James, The Principles of Psychology, 1890, II, 196. 
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vicarious manner; it is more probable that the strain and muscular 
sensations from the hand and, to a lesser degree, those from the wrist 
are the psychological correlate of the meaning of length ; the part they 
play would still be secondary and not primary. 

When we used the wooden * spoon * to take up the * kick 'of the rod, 
L reported a ' thinness ' or ' emptiness ' of the experience, which he 
attributed to the elimination of the hand and wrist kinaesthesis : this 
kinaesthesis had served as a background for the total experience. 
With the heavier rods, S repeatedly reports muscular and strain sensa- 
tions from the hand aroused by die leverage of the rod held in the 
horizontal position. All these things are very different, however, 
from the kinaesthetic image an O would derive from having laid the 
rod along the body and leg, or from having run the hand along its 
extent. 

The Temporal Factor 

There were at least three, more or less distinct, ways in which the 
temporal factor entered into the complex of experience to affect the 
judgments both of length and of comparative length. These were the 
(quickness with which a short or light rod came up, especially when 
hfted after a longer or a heavier rod; the time, independent of the 
lifting, within which the pressure-pattern formed in the hand ; and the 
degree of steadiness exhibited by the pressure, as ' dead ' and unchang- 
ing or as Mive' and fluctuating. When the first of these modes was 
an element within the complex of experience, the judgment ' shorter ' 
or a tendency toward that judgment followed, if the rod came up 
quickly, and contrariwise if it came up slowly. The former hap- 
pened much more frequently than the latter. If O postponed judgment 
until after the rod became stable, he frequently reversed his judgment, 
if it was a matter of difference of weight. 

Some of the pressure-patterns, in accordance with the second 
principle given above, formed immediately when the lifted rod became 
an effective stimulus, and remained unchanged throughout the experi- 
ence ; others showed a well marked course of development in intensity, 
extent, or (less commonly) quality. In general, an increase of intensity 
pr extent carried with it the meaning ' longer,' as did a shift of quality 
iti the direction of ache or strain. 

The 'liveness' of the pressure, required by the third principle, 
differed from the change mentioned under the second heading in that it 
was not a growth \t\ a constant direction. As a rulc^, an unusually 
' dead ' static pressure carried the meaning ' long ;' the ' live ' fluctuating 
pressure, the meaning ' short.' 

These three aspects of the temporal factor hardly ever occurred in 
combination in a single experience. Illustrative reports follow. 

"As pressure creeps it becomes more intense on index finger and 
less intense on little flnger. Second pressure intermittent, up and 
down, on forefinger" (Ca). "Second gave very slow inter- 
mittent pressures" (Ca). "Sensations on forefinger varied in 
intensity, also in a temporal way" (G>). "The difference is largely a 
temporal one in the forefinger. In the first, there was fluctuation; in 
second, constant Especially fluctuations in muscular and tendinous 
sensations of the forefinger" (G>). "Resistance less. Came right 
up" (N). "Longer ones more springy; shorter ones come right up 
quick without any springiness. Greater pressure on the base of the 
band with the longer rods is there immediately upon picking diem up. 
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As soon as they are raised the distribution of pressure equalizes and 
remains constant" (N). ''Second pressure at base of hand variable 
in time. It had a 'lively' quality » go and come" (H). "A sudden 
intensity means weight; length comes slower" (F). "Strain-sensation 
in fingers and palm of hand. Also deep pressure, mixed together, and 
it grew in intensity relatively slowly. This gave the meaning ' longer ' " 
(S). "Second, slower strain-sensation in fingers and on thumb. 
Rose to maximal intensity more slowly than first and carried meaning 
'longer'" (S). "The temporal course of processes seemed to be the 
most important Torque and temporal bound up very closely" (L). 
"Second experience, whole experience less in intensity and showed 
none of the temporal course. Second, 'shorter'" (L). "Temporal 
sequence in this case clearly observed. Slower in second case; t. e,, 
the one to which ' longer ' attached. The thumb-complex rose slowly 
to full intensity" (L). "Arm went up so much faster than it ought. 
Too much energy. It was surprisingly short" (C). "First, pressure 
'alive,' 'gay.' Perception bound up with greater intensity that meant 
'dead' weight and not fluctuation" (G). "Second, got more intense 
and spread out as if rod was bending down" (G). "I thought both 
long because of temporal thing, gradual increase in intensity of 
pressure as they were picked up. The proportional relation of amount 
of intensity and the rate of increase were noted" (G). "There seemed 
to be something like a resistance, a give or vibration or something, that 

gave the notion of length as distinct from the dead pressure from 
eaviness" (G). "Second seemed to go up. Sudden change in 
pressure, lightening of pressure, gave notion of 'short'" (G). 
"Fluctuation, more and then less intense, gave perception of fairly 
long dipping rod" (G). 

Pressure Gradient 

There are, no doubt, other secondary criteria upon which the percep- 
tion of length, in the sense of this study, may be based. We have 
found, e. g., that if a ring is made fast to the skin by means of a 
gummed tape, and a pull is exerted on this ring in a direction away 
from the body while at the same time a pressure of slightly different 
intensity operates upon a nearby spot on the skin, the perception of 
length follows: the extent is in the direction of the 'pressure' if this 
is more intense than the 'pull;' in the opposite direction, if it is less. 
Gradients in either direction are thus adequate to evoke the meaning of 
length, provided always that they are opposite and slightly different in 
amount. Moreover, the steepness and direction of the gradient, in the 
hand at least, are factors that on occasion play a part in determining 
the meaning of length. 

The Absolute Length-Judgment 

As in the case of lifted weights, the judgment of absolute length 
appeared ; all O's reported it at times. The judgment usually occurred 
with rods of the one extreme or the other ; practically the second one 
was judged before it was lifted. The general instructions failed to the 
extent that a special disposition or attitude might develop which pre- 
vented from doing his assigned task. Suppose, e. g., that O judges 
the first rod as 'very long' in absolute terms; then he will expect, 
pre-judge, the next as 'shorter:' the consequent 'set' for the next 
rod is short;' the characteristic intensive, temporal and other differ- 
ences are anticipated. 
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This absolute judgment is, however, of little concern to us in our 
analysis of the non-visual perception of length, since there is no indica- 
tion that its determination is in any way different from that of the 
perception of bare length or of the perception of difference of length. 
We note only that the visual image, more frequently than any other 
process, carries the meaning of absolute length. Visual image, abso- 
lute length and the reflective judgment are bound up together. The 
two absolute meanings, visually determined, must be brought into a 
logical relationship before a comparison is possible. The situation is 
somewhat different in the case of judging the length of a single rod. 
Illustrative reports are: 

"Visualized two points in space. First, far out; second, near. 
Two absolute judgments. Relative judgment an inference" (F). "I 
got the meaning of absolute length widi the first This judgment of 
absolute 'shortness' for the first gave me a 'set' for 'longer.' I 
expected the second to be longer. I can't say whether that imposed 
judgment or not" (H). "Absolute judgment of first as 'long' Set 
to expect 'shorter'" (G). "Absolute judgment of first 'long.' Set 
off by pressure-pattern" (G). 

VT. On the Computation of a Limen 

The method of Constant Stimulus Differences may and 
usually does give a £>L. Still following Urban we sought to 
use our data for this purpose. We computed the /i' and L' 
for the results of the several O's in tte early series; but 
there we were halted. What is the imit of stinuilus in terms 
of which a DL might be expressed? We had three sets of 
variables, all of which varied together in direct proportion. 
Which should be used in correlation with the psycholc^cal 
experience ? At first we thought that the DL should be 
expressed in terms of weight; for applied weight is the 
mechanical stimulus which produces sensations of pressure, 
and resisted weight, muscular and strain sensations. But the 
results shown in Fig. 2, as well as those of the other series in 
which the weights were the same for all rods, prove that the 
DL cannot be found from the objective differences in the weight 
of the rods. So the graphs given in Figs. 4 and 17 show flat 
and irregular distributions : the * kick ' and * pressure ' were not 
equal or constant, but their ratio did not change. Weight is 
out of the question. 

Before the work was far advanced we had decided that 
length, in and of itself, could in no way affect differentially the 
arousal of sensory* experience: hence we could not correlate 
length with judgments of length. The results i^Figs. 5 and 
\5) prove the justice of this conclusion. Nor are weight and 
length combined as co-variables adequate so to determine the 
perception that accurate comparative judgments are possible 
(see Figs. 4 and 14). Jod^nents of length were possible^ 
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since the adcqmte siiuiulus for die p ercep tj on of length was 
present, but tfaer vere oodifferentiaictL Lcn^^tfa. too. is oct of 
the question. 

Can we, then, state a DL m tcnns of center of mass ? We 
have abeadr remarked that the intensitT-ratio of 'lock' to 
' pressnre ' varies with ercrr chaise in center of mass : and we 
have said that it is precis^ this ratio that determines, psvcho- 
physicaDj, the noo-visoal p er c ep ti on of length. The distance, 
in absohite terms, from center of mass to f nksmn-point at die 
forefinger varies dir B cri% with the intensxtr-ratio of * kick ' to 
' pressore,' and the relatioo of this ratio to another of the same 
land in two socoessive GqKriences determines the perception 
of comparative length. Have we here a m o m e nt in terms of 
which we mav express a correlation between experience znd 
stimulus-object ? 

In the first place we note that changes in this imensity^r^io 
are eff ec tive for modifjii^ the per c ep ti on onhr within cenain 
limits, the lower of which we have fanly established. The 0*s 
failed to perceive length when the intensity of the * pressure * 
became twice diat of the ' kick ' i scries A III. B Ilia and 
F I). The iqiper limit we did not determine. In the second 
|dace, a minArr of other secoodarv factors enter in to indcence 
die perception of length. We have already discnssed at length 
die relation of absohite intensity, as a correlate of wei^t, to 
die p erce pti oQ. In addition there are the elements of time, the 
diaracter of the pres sure - gia dient, and the general sensory 
ba ckgiou nd from the mnsdes. joints and tendons of hand, 
wrist and arm, all of which not only toodi off the meanir^ of 
rdatifc length bat may actnaOy modify the perception. 

The results from die * spoon '-series prove, nevertheless. 
diat diere can be no per c ept i on of lei^th withoot the two 
p fe ssur e s . Here die per c ept i on ^ipeared only if there were 
movement of the rod ; as the rod swaved or vibrated there was 
generate d a dnality of impression within the limited area of 
die sin^ cootact-point. There is one in^tanrr in which the 
two sensations seem at first sight to come in succession rather 
than smnkaneoosly : the case of the rod balanced on the end of 
die finger. As die rod begins to tip over, there comes the 
kno w l e d ge that it is an rrtmdrd object and not a compact 
mass. The p re ssures are, however, not really successive: 
pressore bec o nie s jmensifird in one part and weakened in the 
oppo sit e part. If die end of the rod be pressed obliquely 
s^ainst die skin there is no perception of length. It is only as 
m ot em e nt begins, causing the inverse change of intensity m 
opposite parts of the stiimilated area, that we perceive * 
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Thus the primacy of the two related pressures forces itself 
upon us once more. 

We thus arrive at the conclusion that the primary item of 
experience, the underlying and essential condition for the 
perception, is a ratio between two opposing pressures held 
together by certain directional and temporal relations. But 
for this ratio there is no directly corresponding element or fno- 
ment in the stimulus-object. Center of mass, it is true, bears a 
constant direct relation to this ratio ; only, if we have recourse 
to it. the physical terms in which we express the limen will be 
two steps removed from the essential item of direct experience. 
The primary psychological condition of the perception trans- 
cends the stimulus-object. 

VII. On the Application of Weber's Law 

As regards Weber's law, there is a characteristic of our curves of 
distribution which may have an indicative value. In a majority of 
cases, when we consider those series only which gave X's, the curves 
for the judgment Monger' do not rise as high as the curves for 
' shorter,' and most of the inversions and plateaus lie on the upper 
side of the standard. Our steps, whatever their nature, represent (ex- 
cept in section F) an arithmetical and not a geometrical progression. 
Stimuli which vary in this way should, under a strict working of 
Weber's law, give psychophysical results such as we obtained. Our 
interpretation of the perception of length as based upon a ratio of 
intensities is thus, so far, confirmed. 

Conclusions 

Our analysis shows that the non-visual perception of the 
length of a lifted rod is based primarily upon the experience of 
two opposed pressures whose intensive ratio falls within 
certain limits. 

There are at least four factors which join with the two 
opposed pressures, singly or in combination, to complete the 
perception. These are absolute intensity of the impressions, 
their temporal course, the pressure gradient formed, and the 
muscle and strain sensations from hand and arm. 

Visual and kinaesthetic images serve to establish the length 
in absolute terms. They may serve the end of comparison, 
but then imply a reflective judgaitnt. 

The perception is given as accurately in the passive as in 
the active state. 

The psychological substrate of the meaning of length has no 
direct physical correlate in the stimulus-object. 

The perception can be sjmthetically produced by the applica- 
tion, under certain conditions, of two opposed pressures. 



A NEW FORM OF STIMULI FOR LIFTED WEIGHT 

EXPERIMENTS 



By Samuel W. Fernberger, Clark University. 



The questions regarding the form and material of the stimuli 
to be used in lifted weight experiments have been variously 
answered by different experiments. Fechner * placed his weights 
in holders which were grasped and lifted with the palm of the 
hand upward. Galton * used simple shotgun shells loaded to 
the proper intensity with successive layers of shot, cotton wool 
and wads. These weights were grasped by the subject " between 
his finger and thumb, the finger pressing against the top, the 
thumb against the bottom of the cartridge." There is a set of 
brass weights loaded with paraffin made in this form by the 
Cambridge Scientific Instrument Company, Ltd. Sanford ' 
suggested the use of envelopes weighted with sheet lead, to be 
lifted vertically suspended between the thumb and forefinger. 
Presumably weights of this type were intended only for use in 
an elementary laboratory course. Fullerton and Cattell * 
employed flat wooden boxes weighted with shot and cotton, 
which were lightly grasped on the side with the thiunb and 
fingers. Urban ' used weights of the same general form made 
of hollow brass cylinders loaded with shot and paraffin, which 
were also lightly grasped on the side between the thumb and 
fingers. Inasmuch as paraffin is not entirely anhygroscopic, 
solder was substituted in a second set of weights exactly simi- 
lar in form and size to those used by Urban.* A set of 
weights made of hard rubber and weighted with shot, 
advertised in 1894 by the Garden City Model Works, is 

^ G. T. Fcchncr. Element e der Psychophysik. 2nd Ed., 1889, I., 97 i. 
' F. Galton. Inquiries into Human Faculty and Its Development, 
N. Y., 1883, 34ff, 370ff. 

• E. C. Sanford. A Course in Experimental Psychology. Boston, 
1896 413 

*G. S. Fullerton & J. McK. Cattell. On the Perception of Small 
Differences. Phila., 1892, 118f. 

» F. M. Urban. The Application of Statistical Methods to the Prob- 
lems of Psychofhysics, Phila., 1908 Iff. 

* S. W. Femberger. On the Elimination of the Two Extreme 
Intensities of the Comparison Stimuli in the Method of Constant 
Stimuli. Psychol Rev., XXI., 1914, 337f . 
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mentioned by Titchener.' They consisted of 9 cylinders, lyi 
inches in diameter and 4 inches high. 

It seems curious that experimenters have overlooked the 
obvious fact that the size and form of the stimuli employed in 
this sort of experimentation may have an eflFect upon the 
measures of sensitivity. Experimenters have directly com- 
pared the results for lifting weights by the Fechner handles 
with the results for lifting by grasping the weight itself. It 
seems obvious that the manner of lifting a weight must affect 
the results. The processes underlying the formation of 
judgments in lifted weight experiments are exceedingly 
complex and involve pressure, muscular, articular and tendi- 
nous sensations with widely different points of origin,® which 
might be expected to differ with the various forms of weights 
and the manner of lifting them. In the face of ignorance the 
safe course is to use a single standard form. Weights of the 
size and form suggested by Urban have had a large and 
satisfactory usage in the hands of a number of recent investi- 
gators. They are comfortably grasped between the thumb and 
forefingers. 

The materials of which the weights are composed also 
require standardization. In the first place the physical weight 
must be kept constant within the limits of error of the experi- 
ment. Urban • found that the wooden weights of Fullerton 
and Cattell varied, with differences in atmospheric temperature 
and moisture, sometimes more than 15 mg. The brass weights 
constructed by Urban and the writer overcome this difficulty. 
Such a set, loaded with solder, in use in the Qark Psychological 
Laboratory for the past eight years, has not shown for any 
single weight as much as 10 mg. variation. 

Ide *^ has recently found that warm or cold stimuli are over- 
estimated when compared with stimuli which do not arouse 
temperature sensations. Ide compared cold stimuli of 46^ F 
and warm stimuU of 147*^ F. with neutral stimuli of 70^ F. 
The resulting variations in the points of subjective equality for 
the method of constant stimuli are considerable ; in some cases 
the difference is more than three grams. 

T E B. Titchener. Experimental Psychology. N. Y., 1905, XL. Part 
2., 265. 

* cf. S. W. Fembergcr. An Introspective Analysis of the Process 
of Comparing. Psychol Mono., XXVI (Whole No. 117), 1919. 

• Urban, of. cit, 2f . 

^<^A. L. Ide. The Influence of Temperature on the Formation of 
Judgments in Lifted Weight Experiments. Univ. of Pennsjrivania 
Thesis, Phila.. 1919, Pp. 25 
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» G. T. Fechner. EUmente der Psychofhysik. 2nd Ed., 1889, L, 97L 
^ F. Galton. Inquiries into Human Faculty and Its Development, 
N. Y., 1883, 34flF, 370ff. 

* £. C. Sanford. A Course in ' Experimental Psychology. Boston, 
1898 413. 

*G. S. FuUerton ft J. McK. Cattell. On the Perception of SmaU 
Differences. Phila., 1892, 118f. 

^ F. M. Urban. The Amplication of Statistical Methods to the Prob- 
lems of Psychofhysics, PhiUu, 1908 Iff. 

* S. W. Femberger. On the Elimination of the Two Extreme 
Intensities of the Comparison Stimuli in the Method of Constant 
Stimuli. Psychol. Rev., XXI., 1914. 337f . 
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and that they are therefore to be avoided. Titchener," for 
example, remarks in discussing the Griesbach aesthesiometer, 
— " The points are of metal. This is a disadvantage as it 
introduces the temperature error." 

It is difficult to discover in the literature the origin of the 
use of non-metallic materials to eliminate thermal sensations. 
Hall and Donaldson" in 1885, in discussing the influence of 
temperature in the perception of movement on the skin, say : 
— " It was soon found, however, that these limits overlapped, 
f. e, that an intermediate temperature of a metallic point could 
be so chosen that it would stimulate both heat and cold spots. 
We therefore had recourse to non-conducting cork points of 
such shape that the smooth and roimded edge of a ri^t-angled 
triangle was applied to the skin transversely to the direction 
of motion. Thus the sensations of temperature appeared to be 
entirely eliminated." In 1887, Hall and Motora*® quite 
casually speak of the use of hard rubber for the same purpose. 
In the manufacture of aesthesiometers, bone and ivory have 
also been employed as non-conducting materials to eliminate 
temperature sensations.^^ 

The new set of weights in the Clark Laboratory conform to 
all the requirements which we have noted. They are hard 
rubber cylinders, 2^ inches in diameter and 1 inch high. 
Hard rubber can be purchased in round bars, just 2^ inches in 
diameter. The cylinders are cut off and hollowed out at one 
end to a depth of ^ inch ; a wall at the sides y^ inch in thickness 
is left. A round brass plate, % inch in thickness, is inserted 
into this cavity and is held in position by two bolts and nuts 
which pass through holes bored in the top of the weight and 
in the brass plate. The heads of the bolts are counter-sunk 
into the top of the weight so that they are below the surface. 
A small number is stamped with a steel die on each weight for 
purposes of identification. 

When the weights are calibrated, the brass plate is un- 
screwed and solder is melted on it until the rubt«r shell, the 
brass plate, the nuts, the bolts and the solder weigh just a little 
more than the desired amount. Some of the solder is then 
carefully scraped away until the desired weight is obtained. 

"E. B. Titchener. Experimental Psychology, N. Y., 1901, I., Part 1., 

382. 
^^ G. S. Hall & H. H. Donaldson. Motor Sensations on the Skin. 

Mind, O. S. X., 1885, 568. 

^* G. S. Hall & Y. Motora. Dermal Sensitiveness to Gradual Pres- 
•iirc Changes. Amer, Jour, of Psychol,, I., 1887, 74. 

^v Cf, A. Gemelli. Un nuovo estesiometro. Atti, d Soc, Ital, d, Scu 
Nat., LIL, 1913, 193-200. 
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This present set of weights has been tested a number of times 
during a period of two weeks in which there have been great 
variations in temperature and humidity. In no case did any 
weight vary as much as 5 mg., a variation which is far within 
die Umits of accuracy required in the lifted weight experi- 
ment. 

Under experimental conditions these weights actually do not 
arouse temperature sensaticms. Even when placed for several 
hours on a very hot radiator or outdoors in air at 20 F., several 
subjects foimd that the hard rubber weights were only slightly 
cool and warm, whereas the brass wei^ts were almost pain- 
fully cold and painfully hot. Presumably even unusual 
changes of room-temperature with the hard rubber weights 
will not arouse sensations of warmth or cold at all. 




THE PSYCHOLOGICAL EXAMINATION OF CONSCI- 

ENTIOUS OBJECTORS* 



By Mark A. May, Syracuse University 



Psychological examining in the United States Army yielded 
a large body of results that may be considered as by-products. 
Most of these by-products will not appear in the official report 
which is now in the course of publication. In order that these 
incidental results be made available it has been thought wise 
to publish them as separate studies. The present study is a 
report made by the writer to the office of the Surgeon General, 
December 1918. It is an attempt to present in a summary 
fashion the available information concerning the intelligence, 
education, grounds of objection, social and political history of 
conscientious objectors.. 

The first psychological examinations of conscientious objec- 
tors were made in compliance with a letter from The Adjutant 
General of the Army dated March 6th, 1918. At that time 
there were no psychological examiners on duty at most of the 
camps. These first examinations were made by the psychia- 
trists and medical officers or by Special Boards. The reports 
of these early examinations are very diverse in character and 
extremely difficult to summarize. On April 22, 1918, Major 
R. M. Yerkes summarized these data in a report for the 
Secretary of War. The essential facts of this stunmary are 
embodied in this report. As soon as psychological examiners 
were on duty at most of the camps and cantonments a letter 
was sent out from the Surgeon ueneral's Office, Division of 
Psychology, directing how the examinations should be con- 
ducted and the reports should be made. In June, 1918, a 
special examination for conscientious objectors was sent out to 
the camps. A copy of this examination appears in an appendix 
to this paper. 

The data presented here are taken from about 30 reports 
sent to the Surgeon General's Office by the various psychologic 
cal examiners. Some camps made several reports, others 
made one and some made none. The reports available for 
this stunmary cover about 20 camps and represent about 1000 

1 PQbUilied with the approTal of tlie War DepartmeBt. 
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objectors. This is a little less than one half of the total 
munber of conscientious objectors in the army. From a 
careful examination of the available information the writer is 
of the opinion that the 1000 cases presented here is a fair 
sampling of the total number. 

The intelligence of conscientious objectors, as meastu^d by 
the army mental tests, is on the average above that of the 
whitt draft of the army as a whole. By the army mental tests 
tnteDigence is rated on a scale of A, B, C+, C,C — , D, D— . 
The following table compares the intelligence ratings of the 
white draft of the army and the conscientious objectors. 

White Draftt Conscientious Objecton 
(94,000 Cases) (1,000 Cases) 

A " Very Superior " 
B " Superior " 
C-h " Hifi^ Average " 
C " Average " 
C — "Low Average" 
D " Inferior " 

•• Very Inferior " 



4.1% 
8.0% 


8.7% 
15.2% 


15.2 


22.6 


25.0 


24.8 


23.8 


16.8 


17.0 


8.7 


7.1 


3.1 



These figures show that 46.5* of the conscientious objec- 
tors are above the grade of " C " which is Average, while in the 
army as a whole only 27.3% are above " C." And conversely 
28.6% of the conscientious objectors are below ** C " while 
47.9% of the army as a whole are below " C." Another inter- 
esting fact about this table is that the ratio of A & B men of 
the army as a whole to the A & B men of the conscientious 
objectors is about 1 :2. Conversely this ratio for D and D — 
men is about 2:1. There is absolutely nothing in these data to 
justify the hasty conclusion that objection to war is due to the 
low mentality of the objector. It may be true that some 
objectors can be classed as fanatics, others may be said to be 
stupid, but it can safely be said that at least 97% of the consci- 
entious objectors reported here have sufficient intelligence to 
know what they are doing. 

Educational data were available on 880 objectors. The 
following table shows the percentages of these men who 
reached the various grades in school.' 

* These figures are quoted from page 1076 of the Report of the 
Surgeon General to the Secretary of War, 1919. 

* It is regretted that the educational data of the army as a whole are 
not available at this time. They will appear in " Psychological Exam- 
ining in the U. S. Army/' Memoirs of The National Academy of 
Sciences, vol 15 (In press). 
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Grade Reached Per Cent. Grade Reached Per Cent. 






100 


H. S.I 


42 


1 


99 


H. S. II 


29 


2 


96 


H. S. Ill 


24 


3 


97 


H. S. IV 


18 


4 


94 






5 


88 


Col. I 


12 


6 


80 


CoLII 


9 


7 


70 


Cd. Ill 


6 


8 


58 


Col. IV 


3 






Professional 


.5 



It will be pointed out presently that about 50% of the men 
in this report are Mennonites. Less than 10% of the Mennon- 
ites went beyond the 8th grade. The 12% who reached college 
were either Socialists, Dunkards or Friends. 

The religious denominations of 1060 conscientious objectors 
are as follows : 

Mennonites (Old and New) 342 

Mennonites (Defenseless) 13 

Mennonites (Swiss) 12 

Mennonites (Amish) 99 

Mennonites (Old Amish) 88 

554 

Friends (Quakers) 80 

Brethren, Qiurdi of the 67 

International Bible Students (Russellites) 60 

Dunkards 37 

Israelites of the House of David 39 

The Church of Christ 31 

The Church of God and Saints of Christ, Etc 20 

Seventh Day Adventists. 20 

MethodisU 14 

Pentecostal Assembly 13 

Catholics 9 

Assembly of God 9 

Missionary Church 8 

Pentecostal Church of the Naarene 8 

Lutherans 8 

Christians (Campbellites) 7 

Christadelphians 7 

Holiness 6 

Apostolic Christian 6 

Baptist 5 

Brethren (Plymouth) 5 

Church of the First Bom 4 

Conpegationalists 4 

Presbsrterians 3 

Zkmiflts 3 

Other denominations of less than 3 arc : True Light Churchy 
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Christian Science, Brethren in Christ, Baptists (Free Will) 
Evangelists, Baptist (Austrian), Baptist (United), Brethren 
(United), Christian Lights, Gospel Hall, Universalists, 
Stundists, Rosacrucians, Mazdazman, Brotherhood of Mystics, 
Ethical Culture Society. In addition to this list 55 cases are 
reported as having no denominational affiliations at all. 

Attention has already been called to the fact that about one 
half of the conscientious objectors are Mennonites of one 
branch or another. The Friends, Brethren, Dunkards, Inter- 
national Bible Students (Russellites), and Israelites of the 
House of David constitute about 25% of the total. These 
taken with the Mennonites make up fully 75% of the conscien- 
tious objectors. 

It is interesting to observe that all of these sects, with the 
possible exception of the Friends, believe in the literal inter- 
pretation of the Scriptures. As will be seen later their appeal is 
usually to the Bible and to their church creed. Moreover they 
are all more or less clannish. This is especially true of the 
Mennonites who live in colonies in the middle west. In some 
instances they constitute a large part of the population of one 
countv. 

The list of religions " organized prior to May, 1917 and 
well-recognized, whose creeds forbid participation in war " are 
relatively few. Such a list has been prepared by Mr. Hunt of 
the Census Bureau and is as follows : 

Mennonites, 16 bodies (including the Amish) ; 

Friends, (Quakers) 4 bodies; 

Ehinkards, three bodies ; 

Brethren, four bodies ; 

German Baptists ; two bodies ; 

Churches of Christ ; 

Christadelphians ; 

United Zionists ; 

Assemblies of God ; 

Pentecostal Church of Nazarene; 

Apostolic Holiness; 

Fellowship of Reconciliation (not a religious sect) ; 

International Bible Students Association (Not an organized 
sect). 

The denominational lists have interest to the psychologist 
because in conducting an examination it was found necessary 
to know something of the religious background of the objector. 
(See the examination at the end of this article). 

The grounds of objection to war are in general three, 
religious, social and political. The religious objector makes 
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his appeal to the Bible, church creed and to conscience. The 
social objector makes his appeal to individual freedom. The 
political objector usually bases his objection on the ground of 
alien citizenship. Out of 958 cases, 90% object on religious 
grounds; 5% on social grounds; 3% on political grounds and 
2%on ethical grounds. It is quite obvious that the problem of 
the conscientious objector is a problem of dealing with 
religions. 

In many cases records were kept of the specific objections 
which were made. Such records were available of about 500 
cases. Object Because : 

War is forbidden by church and creed 115 

War is forbidden in the Scriptures in general 125 

War is forbidden by Christ 95 

War is forbidden by the commandment 60 

War is forbidden by conscience 120 

War promotes evil 16 

War is wrong in and of itself 21 

War is capitalistic and Imperialistic 10 

War is getting autocracy 7 

Have friends among the enemy 7 

Not citizens of this country 6 

Other objections not occurring very often but which are 
rather interesting are : 

Objector believes that he will lose his soul and go to Hell if 
he should disobey his church and his conscience and go to 
war. 

Objector says he cannot obey God and Mammon. Thus he 
could not obey God and the army sergeant or captain at die 
same time. 

Objector refuses to use carnal weapons. Prefers the sword 
of the spirit. 

Objector refuses to participate in war because it involves 
hatred toward the enemy. 

Objector believes that war is punishment of the unjust and 
the just are, therefore, exempt. 

Objector fears that the temptations of army life will lead 
him astray. 

Objector refuses to be " yoked with unbelievers" and thereby 
jeopardize his chances of salvation. 

^Objector believes that war is legalized murder. 

Objector refuses to use physical force to the extent of 
separating soul from body. 
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Objector promised parents and pastor that he would not 
fight ^d f eek that he must remain true to his promise. 

Objector says '' war makes the rich richer and the poor 
poorer." 

Objector doubts America's motives. 

Objector says he was not allowed to vote on the war. 

Objector says that by staying out he will encourage socialism 
in Germany. 

The political affiliations of about 340 objectors were secured. 
Of these 340 there were 45 Republicans, 62 Democrats, 22 
Socialists, 26 Prohibitionists, 5 Independents, 2 Progressives, 
3 not citizens, 3 other parties, and 75 no political affiliation at 
aD. It is interesting that about one half this list have no 
pobtical affiliations. Nearly all of these non-voters are either 
Mennonites, Dunkards, Brethren, or I. B. S. A., or Friends. 
But this is not as significant as it seems to be since it has been 
pointed out that about 75% of all the objectors belong to these 
denominations. The writer is of the opinion that there is no 
causal connection between this apparent disinterest in political 
affairs and objectors to war. It should be remembered that 
some religious denominations actually forbid the communi- 
cants to take any part in politics on the grounds that they must 
keep " unspotted from the world." 

As far as the information goes very few objectors belong to 
fraternal organizations. The reports show that more than 
90^ have no fraternal affiliations. The ten per cent that do 
belong are scattered over a large number of organizations. 
Speaking generally one might say that the average conscien- 
tious objector is a non-voter, belongs to no social organizations, 
is not interested in community enterprises. The writer has 
examined more than fifty objectors and has not fotmd a single 
individual who had even been superintendent of a Stmday 
school or held a responsible position in the community. 

At the time of the psychological examination the examiner 
in some instances asked the objector what kind of service he 
would be willing to render. Reports in 718 cases show the 
following choices : 

•• 

Willing to accept regular military service 16 

Willing to accept non-combatant service 160 

Willing to accept farm furlough 275 

Unwilling to accept any kind of service that is any 
way connected with the military machine 267 

718 
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The Board of Inquiry with whom the final disposition ot 
these men rested did not in all cases give the objector the kind 
of service he wanted. It did, however, consider the objector's 
preferences. The following table is quoted from W. G. 
Kellogg's book. The Conscientious Objector, page 127. It 
shows the final disposition made of 2100 cases. 

Recommended for farm or industrial furlough - J 500 

Recommended for Friends' Reconstruction Unit 88 

Recommended for noncombatant service 390 

Assigned to general military service (insincere). . . . 122 



2100 



The factors determining the kind of service an objector was 
willing to accept are hard to find. They appear to be neither 
religious nor intellectual. There is little difference in the 
average intelligence ratings of the men choosing these various 
forms of service. 

Many psychological examiners made an effort to get at the 
objector's occupational history. In many cases these data 
would throw some light on the case. The occupations of 888 
objectors were obtained. The more frequent ones are listed 
here. 

Farmers 548 Printers 11 

Qerks 40 Salesmen 11 

Laborers 27 Miners 10 

Machinists 20 Chauffers 10 

Students 24 Bookkeepers 6 

Teachers 22 Engineers 5 

Carpenters 17 Factory Workers 5 

Ministers 16 Electricians 4 

A total of 90 different occupations is represented by these 
888 objectors. They run the whole gamut from accountants 
to zinc workers including one saloon-keeper and a gunsmith. 
The most striking fact about this list of occupations is the 
large number of fanners. This in turn is due to the prepon- 
derance of Mennonites of whom 90% are farmers. 

The available data on the birth and ancestry of conscientious 
objectors show that out of 720 cases 90% are native bom. - No 
accurate information is available on the ancestry of objectors 
but what is at hand seems to indicate that approximately one 
third were of American parentage, one third German, and one 
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third English, Scotch, Russian and Scandinavian. The writer 
is extremely doubtful if parentage or birthplace has an3rthing 
to do with an objector's refusal to take part in war. The large 
percentage of German parentage can easily be accounted for 
by the fact that most Mennonites are of German descent. 
Conscientious Objectors cannot be intelligently disposed of by 
simply calling them pro-German. 

The degree of sincerity of a conscientious objector is a thing 
almost impossible to determine. It is difficult enough to find 
a test that will identify him, much less to find a measure of 
his sincerity. Of course, it was not the business of the 
psychologist to pass final judgment on the sincerity of an 
objector. But since the psychologist was often called upon to 
testify in courts-martial proceedings, to pass on an opinion to 
company commanders, and to furnish testimony to the Board 
of Inquiry it was necessary that he be able to formulate some 
opinion as to the sincerity of the objector. One of the chief 
purposes of the examination herewith attached was to aid the 
examiner in making up his mind. This examination seeks 
(1) to determine the objector's intelligence and to find out if 
he has any mental abnormalities. (2) His educational and 
occupational history is gone into with a view to getting at his 
interests. (3) Questions are asked about his church creed 
and his religious experiences to see how well informed he is. 
The assumption is that if an individual bases his objection to 
war on a church creed he ought to know something about it. 
(4) His moral habits and his social outlook are reviewed. In 
short the psychologist attempts to get as many lines as possible 
on the objector's character and social trustworthiness. All this 
evidence is put together when the psychologist makes his 
report. Such questions as " What would you do if a German 
should attack your Grandmother ? " are carefully avoided. 
Questions of this sort are not tests of sincerity and show poor 
judgment on the part of the examiner. The non-resistance 
issue was not raised. It leads nowhere. 

The Board of Inquiry passed on approximately 2100 cases. 

The disposition of these cases was as follows : 

Found to be sincere objectors and recommended for 
farm or industrial furloughs 1500 

Found to be sincere objectors to combatant but insincere 
as to noncombatant service 219 

Found to be sincere objectors of combatant but willing 
to accept noncombatant service 156 
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Found to be sincere objectors to combatant service but 
willing to work in reconstruction hospitals 15 

Found to be insincere both as to combatant and noncom- 
batant service 122 

(This table is quoted from Mr. Kellogg's book cited above). 

Unfortunately no reports are available showing how well 
the psychologists' recommendations correlated witfi the find- 
ings of the Board. It was the writer's experience in ex- 
amining objectors that after carefully applying the examina- 
tion little doubt remained in the mind of the examiner as to 
the objector's sincerity or insincerity. 

Some general conclusions r^;arding the psychology of 
conscientious objectors may now be given. In the first place 
conscientious objection to w^r cannot be attributed to inferior 
intelligence. While it may be true that some religious sects 
are below the average intelligence of the army, yet they are not 
far enough below it to have any effect on objection to war. 
Taken as a whole the conscientious objectors are far superior 
in intelligence to the white draft of the army taken as a 
whole. Neither can objection to war be laid at the door of 
abnormal mental states. It is true that some objectors exhib- 
it mental instability, possibly some are religious fanatics, yet 
a great majority of them are sane. Moreover conscientious 
objection to war is not a special case of the " blind leading the 
blind." Many objectors adhere rigidly to their creeds and 
follow the instructions of their pastors and so on, but many of 
them are keen thinkers. They are quick in debate and logical 
in their arguments. Mental questioning rather than unques- 
tioning is more often the cause of objection. 

From a survey of the available data three types of conscien- 
tious objectors stand out rather clearly. First there is what 
may be called the religiouS'literalist type. To this class belong 
most of the Mennonites, Dunkards, some branches of the 
Brethren and many of the obscure di^nominations mentioned 
above. If an objector of this type were picked at random he 
might be characterized as follows:* He is a Mennonite, bom 
on a farm in a middle Western community. His parents 
tc^ther with others of their faith settled there many genera- 
tions ago. He went to the country church school. There he 
was taught the Bible and some simple rules of living. He 
quit school at the 8th grade and went to work on the farm. 
He attended church more or less regularly. He was taught to 
respect his minister and his views of life. He perhaps read 
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Ae county newspaper and the Bible, outside of this he has done 
little reading. His information is limited to the happenings 
of bis own community. He knows that we are at war with 
Germany but has no idea why. He has no social vision, no 
national consciousness. So when creed, minister, parents and 
friends tell him that war is wrong and that he must not fight, 
what could be expected of him ? For a man like this not to 
be a conscientious objector would violate all the laws of 
heredity and environment that operate to make men pursue 
certain courses of action. This type of man constitutes fully 
75% of the coMdentious objectors. 

Secondly, there is the religious-idealist type. His appeal is 
not to church or creed, although he is usually a church member. 
He appeals directly to conscience and to the teaching^ of 
Jesus. He was probably bom in a city or an enlightened 
community and is probably a high school or college graduate. 
Some men of this type hold advanced degrees from large 
universities. He is a true Christian and has for years tried to 
follow closely the example and teaching of Jesus. He is very 
intelligent, in fact, he may measure up with many officers on 
the army intelligence scales. He is a thoroughgoing idealist 
and is entirely unwilling to sacrifice his ideals by resorting to 
expediency. He perhaps does not have the support of his 
pastor or friends. He has but one principle of life and that 
is the principle of love. He believes in applying this principle 
even in dealing with his enemies. In most cases he refuses to 
make any compromises and for this reason he is the type 
usually found in the Disciplinary Barracks. The fault with 
his type is not that he does not have social vision, but that he 
has too much. 

Thirdly, there is the socialist type. He is likely to be well 
educated and very intelligent. He is well informed on the 
vital social and economic problems of the day. His patriotism 
knows no national limits. Here again it is not that he is not 
patriotic, but he is unusually so. He believes in the Brother- 
hood of Man, a United States of the World, a League of Free 
Nations, an ideal state of society in which all shall have equal 
rights. He is not willing to fight the proletariat of Germany 
just to get at the ruling classes. He may even believe in the 
use of force and in fighting, but it is capitalism and imperialism 
fhat he wants to fight. The problem with him is that he 
entirely fails to appreciate ''national" problems. The last 
two classes of objectors constitute about 25% of the whole. 
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APPENDIX 

EXAMINATION OF CONSCIENTIOUS OBJECTORS 

This examination outline is supplied to every examining staff in 
order that it may be used as seems desirable. Its use is not ordered 
but it is believed that it will greatly assist examiners who lack 
experience. 

Purpose: 

1. To determine the degree of intelligence of the conscientious 
objector, with a view to finding out whether his objections are due to 
any abnormal mental conditions. 

2. To obtain the specific grounds of the conscientious objector's 
objections, and to see how well grounded he is in them (not how 
consistent). 

3. To ascertain the extent of the conscientious objector's informa- 
tion concerning the history and tenets of his faith, and of the organiza- 
tion (if any) to which he belongs. This is for the purpose of 
ascertaining his objections in somewhat the same way as that employed 
by Personnel Officers with reference to skill in occupations. 

4. To determine the de^ee of the conscientious objector's objec- 
tions ; just what he is and is not willing to do in the war ; e. g^ wear 
the uniform, take the military oath, enter non-combatant service or 
non-military service, reconstruction, etc. 

5. To determine the degree of his sincerity. 

Note: — The following examination is woriced out with a view to 
covering as many kinds of cases as are likely to occur. It is not 
necessary that the entire examination be given to any one man. As 
soon as the examiner has reached the point where he can be reasonably 
sure that he has sufficient information to satisfy the above requirements, 
the examination should cease. 

I. Mental Age Examination, 

If the subject speaks English, use Stanford-Binet or Point Scale; 
if illiterate or non-English speaking, use Performance Test In any 
case give as many tests involving verbal responses as possible. Write 
down all responses in full. Watch carefully for idl signs of malinger- 
ing, for responses that indicate a psychopathic condition, and for 
responses that have a definite religious trend. Calculate the mentml 
age at once, and let your subsequent questions be governed by the degree 
of the subject's intelligence. 

II. Personal and Family History. 

1. Are your parents living ? If not, state cause of death. 

2. Any mental disease or peculiarities existing in family ? 

3. What blood relationship exists between parents ? 

4. Have you ever been troubled with sleeplessness, excessive worry, 
discontent, or any nervous disability? 

5. Have you ever had any serious disease or physical defects? 

III. Educational History. 

1. Where did you go to school ? How long? 

2. How old were you when you quit ? Why did you quit ? 

3. What subject interested you most ? 

4. How did vou get along in school ? 

5. What books and magazines do you read most now ? 
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IV. OccupoHonal History. (Important, if subject is Socialist) 

1. What was your occupation just before joining the Army? How 
long did you work at it ? 

2. How many different jobs have you had in your life? Where? 
Why changes ? 

3. Do you belong to a trade union ? Why or why not ? 

4. Did you ever participate in a strike ? 

5. Did you earn enough money to live comfortably ? 

V. Religious History and Practices. 

1. What is your denomination ? What branch ? How long have 
you been a member? Do you have certificate of membership? 

2. To how many different denominations have you belonged? Why 
changes? 

3. When, where and how converted? How many times? (Note 
especially specific religious experiences, such as visions, divine messages, 
etc.) 

4. What is religion of father, mother, brothers and sisters ? 

5. Have you ever studied for the ministry ? Every preached ? 
How long ? Where ? 

6. Do you read the Bible daily? How much? What parts inter- 
est you most ? 

7. What religious books other than the Bible do you read ? 

8. How often do you go to church ? 

9. How often do you pray ? For whom and for what ? Do you 
pray for the Kaiser ? 

10. Have you ever got direct answers to prayer ? 

11. Did you attempt to convert others to your religion ? 

VI. Moral History and Habits. 

1. Are you a sex offender? (Reformed?) TWhy?) 

2. Do you smoke or drink? (Reformed?) (Why?) 

3. Do you swear? (Reformed?) (Why?) 

4. Do you gamble? (Reformed?) (Why?) 

5. Do you contract debts? (Reformed?) (Why?) 

6. Do you pay debts? 

7. Do you lie? (Reformed?) (Why?) 

8. Do you steal? (Reformed?) (Why?) 

9. What do you consider your worst habits ? 

VII. Social History. 

1. Have you ever held an office in your community or church ? 

2. Do you belong to any secret societies? Ever held office? 

3. Are you interested in community enterprises ? ((jood roads, 
etc.) 

4. In what ways have you wanted to make your community better ? 
Or are you satisfied to let every man take care of himself ? 

5. Have you ever been before a court on a charge? In jail? 

VIII. Grounds and Degree of Objection. (If the objections are on 

religious grounds, follow A. ; if on social or political grounds, 
follow B.) 

A Religious Objections. 

1. Degree of objection. 

a. Do you object to all wars or only to this war? 
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b. Would you take the military oath? 

wear the uniform? 
work in reconstruction? 
do non-military work, such as farming? 
enter a non-combatant military organization? 

2. Specific objections. 

a. Do you object to war because your church forbids it? 

i. Why does it forbid it? 

ii. How long has it forbidden it? 

iii. Have any members of your church ever taken part 

in war? 
iv. Do you know any of your fellow-members who have 

been drafted? What did they do? 
V. Would ^ou take part in a war to defend your religion ? 

b. Do you object to war because the commandment says 

"Thou Shalt not kill?" 

i. Do you literally obey the other commandments? 
ii. Do you consider all killing murder? 
iii. How do you account for divine sanction for war in 
the Old Testament? 

c. Do you base your objection on passages of Scripture found 

in the New Testament? WJiat are they? 
i. Do you live up to the teachings of Jesus in all 

respects? 
ii. What do you think Jesus would do if he were 

drafted? Why? 
iii. What is your favorite passage? 

d. Do you object to war because you think that if you went to 

war and were killed, you would go to hell? 

e. Do you object to goin^ to war because you are chosen of 

God not to fight with carnal weapons? 
i. Do you think it is wrong for me to fight? 
ii. How do you account for this war in Sod's plan for 
the world? 

f. Do you object to war because war involves hate? Makes 

deception legitimate? Impedes therein the coming of 
the Brotherhood of Man? 

3. Information concerning the History and Tenets of his Faith. 

a. How many members has your church as a whole ? where 

mostly? 

b. Who was the foilnder of your faith ? 

c When were they first called by their present name ? 

d. What sacraments do th^r believe in ? 

e. Is the creed of your church written down outside the 

Bible? 

f. What does your church do to discipline disobedient 
members ? 

What is its attitude towards the civil law ? 
Does your church believe in education ? 
i. Does your church co-operate with other religions ? Y. 
M. C. A.? 

1. Degree of objection. 

Does your church permit marriage outside die church ? 
Does it believe in the Resurrection of the Body ? 
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B. Objections on Sociai, Economic and Political Grounds, 

a. Do you object to all wars or only to this war ? 

b. Would you take the military oadi ? wear the uniform ? 

work in re-construction? do non-military woric, such as 
farming? enter a non-combatant military organization? 

2. Specific objections. 

a. Do you object because this is a capitalistic and materialistic 

war? In what ways? 

b. Do you object because the war is not worth the expense? 

c. Do you object because the war is not getting Democracy, 

or rather is bringing about a German Autocracy, in this 
country? 

d. Do you object to being drafted for a defensive war, or is 

your objection to being drafted and sent to Europe? 

e. Do you object because the people did not vote on the war 

question? 

f. Do you object because you refuse to be swayed by mob 

psychology and prefer to be in tiie minority? 

J. Questions to determine how well grounded subject is in his 
views. 

a. How long have you held these views ? 

b. What social orgaxxization are you a member of ? How 

long? What is its peace program? 

c. How did you come to be a Sociidist ? 

d. What books and magazines do you read ? 

e. As a Socialist what do you consider your personal duty 

towards the war? 

f. Do you believe that by staying out of the war you encour* 

age your social brethren in Germany in a social revolu- 
tion r Why has there not been such a revolution, 
already? 

Do you believe in police force and enforced arbitration? 

Do you claim protection under the law, the right to vote, 

freedom of speech ? Do you think mat such liberties 

were obtained by war ? 
i. Are you in accord with President Wilson's peace aims? . 

iWhy do not all Socialists oppose the war ? 
L What has been the attitude of Socialist parties here and 

elsewhere on past wars ? 
L What efforts do you make to spread the Socialist view ? 

4. Questions to ascertain the extent of subject's information con- 
cerning Socialism. 

a. What is the Socialist view as to the cause of the war ? 

b. What are the Socialist war aims ? Peace program ? 

c. What practical things have the Socialists done to end 
the war ? 

d. What is the attitude of the German Socialist towards the 
war ? 

e. Name some prominent Socialists here and abroad and give 
their viewpoints. 

f. What is the Russian peace formula ? Attitude of Ger- 
many, England and France thereto? 

What do you know about the Stockholm conference? 
To what extent has the war furthered the cause of 
socialism here ? 
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Introduction, This set of experiments was suggested by a 
series of observations made by Koehler (2) in 1910 while he 
was investigating the motions of the tympanic membrane 
during auditory function. In the analysis of the photographic 
records of the vibrations secured by this method it was found 
that when the vowel o (fold)* was sung at about 500 vibrations. 
the form of the sound wave approached a pure sine curve. At 
about 200 vibrations the sound wave for 5 (fold) became 
very complex, but the partial corresponding to the frequency 
500 became prominent while the fundamental 200 almost en- 
tirely disappeared. This fact led Koehler to conclude that 
pure tones had an attribute or property which he designated 
as ' Vokalcharacter ' and that this attribute changed in quality 
at intervals of about an octave. Thus the ' Vokalcharacter ' of 
the tone 265 is u (soon), that of 526 is 6 (fold) and that of 
1066 is a (far). 

In going over Koehler's results in a Umited way it was not 
possible to differentiate these vowels tmequivocally. From 
his familiarity with the work of Meyer (5) the writer won- 
dered whether Koehler had not merely made a more intensive 
study of what Meyer had described as * quality ' and which 

^ The designation of vowels will be in tiie Revised Scientific 
(National Education Association) Alphabet Key. For duMe un- 
familiar with this alphabet short English words in parentheses indicate 
the sound of the vowel. For reference to key see (i) in list of 
references. 

166 
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was regarded as a continuous series ranging from the ' mellow- 
ness ' of the lowest tones to the * shrillness ' of the highest 
tones with intermediate degrees of mellowness and shrillness 
for the intermediate vibration frecjuencies. 

Elxperiments were planned bearing on this question. One 
investigation aimed to determine the vowel character as judged 
by untrained or partially trained subjects to get some idea of 
the acuity of discrimination in general. The orientation 
seemed desirable so as to plan a second experiment using re- 
fined apparatus and specially trained subjects with an inten- 
sive technique. The experiment with the untrained subjects 
was started and finished while work on the intensive apparatus 
was progressing. The latter was brought to a stop by the war 
which made it impossible to secure the quality of tuning forks 
necessary for the work. The writer regrets that the intensive 
results as originally planned cannot be included in this study ; 
but since there is no prospect of getting the forks and the 
apparatus within a reasonable time, the qualitative results are 
presented separately for the benefit of those who already have 
the facilities and interest for the quantitative aspect. 

Statement of the Problem. The experiments were designed ' 
to reveal the extent to which tuning fork tones resembled the 
vowels used in language. As a supplementary phase of the 
experiment there was also opportunity for considering the 
terminological aspect of the psychology of audition. The 
teaching of the attributes or simplest discriminations in hear- 
ing presents considerable difficulty to students, a difficulty 
which is perhaps only due to ambiguous or unfamiliar termin- 
ology. The divergences between musical and psychological 
practices in describing auditory phenomena are so great that 
some investigators think it hopeless to try to reconcile them. 
Among acousticians themselves the situation is not much 
better. A random list of the terms used by various investi- 
gators to describe the attributes of audition are : pitch, quality, 
tonality, vocality, tone-color, intensity, duration, volume, 
brightness, extent, clearness and local signature. Does this 
list of a dozen terms mean that twelve attributes may be dis- 
criminated? No investigator would maintain this. Does any 
particular term (say quality) mean the same for all investi- 
gators ? Again the answer is negative. Indeed the pessimistic- 
ally inclined would maintain that any one of the dozen terms 
may mean any one of the other eleven. 

Surely if experts cannot agree, then to learn the opinion 
of the naive subject cannot add appreciably to the confusion. 
Whether the ability to detect a resemblance to vowels in fork 
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tones is best described by the term quality, vocality, tone-color, 
brightness, volume, or any other term, will be determined in 
part by the ease with which untrained subjects can consist- 
ently discriminate vowels. If more consistent results are 
secured when the subject is asked to discriminate the vowel 
character than when he is asked to discriminate the bright- 
ness, quality or tone-color, supposing these all refer to the 
same fundamental attribute, then obviously vowel character 
or vocality is much the better term to use. 

To test the value of a term, untrained subjects may often 
be used more effectively than trained subjects with special 
«- habits and prejudices toward a terminology developed under 
circumstances deviating very widely from the average class 
room conditions under which psychology is taught. Because 
of the lack of agreement on terminology no attempt will be 
made to determine whether the discriminations made by the 
subjects are attributive or cognitive in character. It is main- 
tained only that an habitual or practical method of discrimina- 
tion is demonstrated to the degree that there is consistency in 
the vowels that are assigned to the various fork tones. 

Since performing these experiments Meyer (4) has sug- 
gested the term zH}cality as a substitute for his earlier term 
qualiiy and as a shortened form of vowel character. Jt is in 
Ais sense that we shall use the term vocality in this article. 
Titchener (8) seems disposed to adopt the term vocality in 
the sense in which Meyer suggests, but Titchener has retained 
the term volume which is regarded as an attribute independent 
of the vocality. Rich ( 10) regards pitch and volumt as inde- 
pendent attributes, but does not indicate the relationship be- 
tween vocality and volume. 

Simply stated our problem is to determine how consist- 
> ently relatively untraiiiM^ subjects can discriminate vocality in 
tuning fork tones and what utility the term vocality has in 
describing a fundamental fact in audition. 

I. Experiment with Elementaky Students 

Class Experiment 

A class experiment was given the last week in November. 
1913 at Ohio State University to 150 students mostly fresh- 
men and sophomores taking the course in elementary psy- 
dxdogy. 

Experimental Method. Ten Koenig tuning forks mounted 
on resonance boxes were placed at the front of the lecture 
room. The \nbration rates of these forks were 128. 256, 320. 



THE VOWEL CHARACTER OF FORK TONES 169 

3]^, 5li2, 640, 768, 896, 1024, 1152 double vibrations. The 
subjects were instructed as follows. 

Each fork will be sounded twice. The first time it is bowed merely 
listen, eyes dosed, and form a provisional judgment as to which vowel in 
the Encd^ language the tone most nearly resembles. The second time 
the fork is sounded make a final judgment and record a short Engli^ woid 
which contains the vowel sound. The list of vowels and words on the 
board are to be regarded as merely illustrative. They do not include all 
the vowel sounds in the language nor all that may be used in reporting the 
vowel character of the fork tones. 

The following is the list of vowels and words that was 
placed on the board : 

€ as in feel, a as in sale as in tone m as in moon, 
o as in far, oi as in boy. >^ as in cure. 

The tones lasted about three seconds. The recording was 
done on a narrow strip of paper, beginning at the bottom. As 
soon as the word was written it was folded out of sight. The 
next word was placed on top of the folded portion and it in 
turn was folded down. In this way there was no copying or 
referring back to previous judgments. In the presentation 
high and low forks alternated indiscriminately. 

The term series as used in these experiments means a single 
presentation of each of the ten forks. A discrimination or 
judgment means that a fork tone has been sounded one or 
more times and that the subject has reacted to the tone by 
reporting, either orally or in writing, that vowel which in his 
opinion most nearly resembled the fork tone. 

While performing the experiment it was noticed that the 
reactions were delayed and hesitating. Judging from the 
facial expressions the discriminations were difficult to make 
during the earlier part of the experiment but toward the end 
the reactions were more prompt. 

After one week the experiment was repeated. This repeti- 
tion is designated Series B ; the original presentation as Series 
A. The second series was not expected by the students. The 
repetition was made to determine whether a second series 
would reveal greater uniformity and thus indicate some prac- 
tice effect. The method was the same as for Series A. The 
resuhs of both series are recorded in Table I. To enable direct 
comparisons with the subsequent experiments in which the 
number of subjects and the number of series are different, all 
results have been converted into percentages. 
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One hundred and fifty dcmcntaiy students. Tlx values in the Ubie 
lament percentages. Thus the first value 48 means that for the fork 
la in Senes A, the vowd B (soon) was reported in 48 per cent of the 150 
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Tablt I. In Series A the failure to assign a vowel to the 
foric tones was nearly eight times as great as in Series B. The 
17 per cent failures in Series A are not excessive however. 
If oie same subjects had been asked to discriminate between 
ten d^[rees of saturation in colors, irregularly and successively 
presented, the failures probably would have been greater. 
That the failures decreased to 2 per cent in Series B indicates 
a rapid increase in skill with practice. In Series A the forks 
128, 256, 512, 640 and 1024 have all of the eight vovrels as- 
aigiied to them, but some one of the vowels was used in more 
tiian one-fifth of the total number of judgments. In Series B 
the average number of vowels per fork was only three and 
eveiy fork except 320 has more than one-third of the judg- 
ments given to some one vowel. This again implies a rapid 
increase in the uniformity of the reactions. 

Nature of the Vowel Reaction. In Series A the percentage 
of I (see) for all the forics was unusually large. T^e experi- 
menter could not at first account for this fact. By bowing the 
ioA» gently the tones are so pure that no unpracticed sub- 
ject would detect overtones and since the percentage was 
practically the same for all the forks it did not seem likely 
that the difficulty was in the source of the sounds. 

It occurred to the experimenter that the subjects were not 
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only discriminating the particular vowel character of the tone 
but were also introducing an additional i (see) vowel because 
they did not pronounce the vowel character of the fork tone 
orally. If for instance a fork whose vowel character resem- 
bles 5 (fold) is sounded and an attempt is made to pronounce 
or sing the o silently, some consonant will be spontaneously 
supplied by the whispering and any vowel component of this 
consonant would be especially emphasized because of the in- 
structions to differentiate the vowel character. Thus if the 
consonant h is supplied to the o to make ho, the h would not 
be differentiated as h because of this emphasis on the vowel 
character. If A is regarded as a semi- vowel, its silent pro- 
nunciation would resemble the oral pronunciation of heee 
and this in connection with the emphasized vowel o would 
give heeeoao. The heee would form a part of every fork tone 
and thus increase the frequency of the i (see) reaction for all 
the forks. 

To restrict the analysis to the vowel character only, the ex- 
perimenter, before Series B was given, called indirect atten- 
tion to the consonants by stating that the vowel character of 
the fork tones may often be more easily analyzed if the subject 
will add consonants to the vowel sounds as is done in language. 
Thus we have pop, ish, peep, ho, ah, chirp, etc. It was hoped 
that by indirectly introducing the consonants their effect would 
be abstracted from the discrimination of the vowel character. 
The device seems to have been successful since the anomalous 
i (see) distribution of Series A is absent in Series B. It was 
also pointed out that the sounds oi (boy) ai (fine), were not 
single vowels but diphthongs. This resulted in the elimination 
of oi (boy) and a restriction of ai (fine) to fewer forks. 

Curves of Table I. The relation between Series A and B 
with respect to uniformity is best indicated by the curves. 
Each of the ten forks is plotted separately for both series. 
The vowels given on the base line are in the same order for 
all the forks. 

If the vocality is independent of the vibration rates, the 
curves should approach the equation y = i^ as a limit, approxi- 
mately as is shown by the Series A curve for fork 320. Con- 
sidering the Series A curves as a whole however, they would 
not be classed with the horizontal line type of curve. Series 
B is still further removed from the straight line type and 
the curves begin to give evidence of having definite maxima 
which in general augment the maxima of Series A. The 
maxima are toward the left for the lower forks; nearer the 
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CURVES I 
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center for the intermediate forks ; and toward the right for the 
higher forks. 

The order of the vowels follows the series given by Koehler 
(3) : w, u, o, a, e, i, the diphthongs not given by Koehler were 
interpolated. 

Flexibility of the Vowel Series. In brief supplementary 
experiments not reported in this article it was found that when 
the subject is asked to determine the vowel character of a 
series, he usually assigns u (soon) to the lower tones, and 
1 (see) to the higher no matter what the range of the series 
may be. There seems to be a tendency to condense or expand 
the vocality series to conform to the vibration limits of the 
tones used in the particular experiment. 

If more intensive work will substantiate this it would mean 
that vocality is only partly dependent upon the absolute vibra- 
tions. Builders of musical instruments have adopted this 
partial dependence in the principle of 'voicing.' An organ 
builder may take two reeds both of 512 vibrations and voice 
one of them mellow and the other shrill, but he cannot voice 
the 512 reed so that it will be as mellow as a 128 or as shrill 
as one of 2048 vibrations. Similarity in voicing is restricted 
to a limit beyond which it is impossible to go. More space 
is devoted to this phenomenon under IX Discussion of 
Vocality. 

II. Experiment with Laboratory Students 
iNDivrouAL Experiment' 

To determine how the uniformity in vocality discrimination 
increases with subjects somewhat better trained in psycho- 
logical observation, twenty-five series similar to those given 
the elementary class were given to six students taking the 
course in experimental psychology and two instructors in the 
department. 

The ten forks were placed on a table in a room free from 
noise or other distractions and the subject sat about three feet 
away with his back to the forks. Before beginning, the na- 
ture of the experiment was explained and the subject in- 
structed as follows : 

The pure tone from the fork is to be analysed as to its resemblanoe to 
the vowel soimds used In language. If a fonc tone does not resemble any 



s Mr. R. F. Bird, recently Fellow at the Carnegie Institute of 
Technology conducted the experiments with the laboratory students. 
His critical and painstaking tabulation of their data made it possible 
to add his results to those of Experiments I and III. 
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vowel with which you are familiar, the vowel or combination of vowels 
whidi mo6t closely approximates the tone is to be given. The fork tones 
will be repeated as often as desired to enable you to make a judgment. The 
series of vowels on the card which has been given you is not to be regarded 
as complete, but only as indicating some of the soimds. Any other vowels 
may be used. If a vowel character seems to resemble two vowels, this is 
to be indicated by giving both vowels. 

The following is the list of vowels and words that were 
placed on the card : 

Iff as in hum, o as in ball ti as in cue, o as in sale, 

« as in feel, o as in tone, t as in high, o as in father, 

t as in sit. 

when the subject stated that the fork sounded equally like 
two vowels, as u-6 for instance, this was counted as one-half 
for each of the vowels. Such double vowels occurred in less 
than one per cent of the total number of discriminations, and 
since the ntunber of possible vowel combinations is large, each 
combination occurred so few times that no attempt was made 
to tabulate them separately. The most frequent combination 
a-e occurred only fourteen times. 

Five series were given at a single sitting of about a half 
hour. The order of sounding the forks was varied for each 
series so the subject could not anticipate the next tone. The 
recording was done by the experimenter on previously pre- 
pared data sheets, the subject merely calling out the vowel 
and word. 

When the first five series had been finished for the six 
subjects, the results were tabulated and it was found that all 
the vowel sounds that had been given could be grouped under 
the following vowels : 

tim as in hum a as in sale a as in ball 

M as in cue t as in sit « as in met 

as in hoe t as in high a as in cat 

o as in fother « as in feel ti as in full 

The eight vowels in the first two columns were placed on 
a new card. The four vowels in the last column were omitted 
because they had been reported in less than two per cent of 
the cases. The revised card was then used for the rest of 
the experiment and the subject was requested to restrict his 
judgment to the vowels given on the card unless none of 
these were adequate either singly or in combination to express 
the vocality. In justification of this restriction it was found 
that the first eight vowels were in common use by all subjects 
including those who made use of the four vowels omitted. 

During the early trials the subjects reported that the num- 
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ber of vowels at their disposal seemed too limited to describe 
all the fork effects. This difHculty was partly due to the un- 
equal emphasis on the intensity and duration. Thus e (set) 
e (they) are the same vowel differing only in length. A little 
practice however, soon enabled the subject to make due al- 
lowance for such variations but the more critical observers 
maintained to the last that when, for instance, two different 
forks were both reported to have the 6 (fold) character this 
did not mean that the two o's were the same. It implied on]y 
that the differences between the o's could not be described in 
a consistent and satisfactory manner. Under IX Discussion 
of Vocality, further consideration is given to this limitation in 
the vowel analysis of fork tones. 

TABLE n 

Eight Labctiatohy Sttji^nts— Twenty-hve Series pt« Each Subject- 
Total OF 200 DiSCRIMmATIONS FOB EACH FORK — iSffi VALUES IN THE 

Table Represent Percentages— Thus the First Value 55 

Means THat for the Fork 128 the Vowel um (hum) was 

Repcwted in 55 Per Cent of the 200 Discrikiinations. 
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17 
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Table II. There are no failures since each subject was free 
to have the tone repeated until he was able to assign some 
vowel. The percentages of any fork when read from top to 
bottom, or for any vowel when read from left to right, form 
a much more uniform scries than for Experiment I with the 
elementary students. While the maxima are not as high as 
for Series B in Table I the geometrical relations between the 
scries are more clearly shown. The maxima begin at one end 
for the lower forks (55 for 128) passing toward the center 
for the intermediate forks (30 for 512) and endii^ at the 
other extreme for the higher forks (57 for U52). 

The fork 640 seems to have two maxima, one at 6 (fold) 
and the other at e (they). This however does not interrupt 
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CURVES II 

Laboratory Students— Individual Experiment— Values Taken from 

Table II— Each Fork Plotted Separately— Vertical Ordinate 

Represents per Cent— Vowels Indicated on Base Line. 
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the progression except in a way that might be expected when 
the intermediate vowels are less clearly differentiated. 

Curves for Table II, The plan of plotting the curves is the 
same as for Curves I. The graph for fork 128 has its maxi- 
mum at the extreme left; for fork 1152 the maximum is at 
the extreme right ; and for the intermediate forks it approaches 
either the left or right according as their vibration rates ap- 
proach the upper or lower limits of the series. 

On the whole the curves show a much more orderlv pro- 
gression than those for Experiment I. This would be ex- 
pected from the more extended practice of the subjects and 
the change in the order of the vowel progression. In Experi- 
ment II the diphthong ai (fine) is placed after instead of be- 
fore the vowel I (see) as in Experiment I. While phonetic- 
ally ai (fine) is a combination of a and i, yet since it ranks 
third .in the order of frequency it seems probable that it is 
perceptually a unit for most subjects. However, the difficulty 
in placing this diphthong seems to indicate that there is a par- 
tial analysis. 

III. Experiment wfih Teachers of Deaf Children 

Class Experiment 

To determine how consistently the vocality of fork tones 
could be discriminated by subjects trained in the analysis of 
vowel sounds, a class experiment similar to that given in Ex- 
periment I was performed before thirty teachers of the State 
School for the Deaf* at Columbus, Ohio. These teachers 
taught oral speech to children of all degrees of deafness. To 
detect and correct speech errors in those who cannot hear their 
own voices requires special ability in the analysis of vowel 
character and this ability should manifest itself even though 
the vowel character of the fork tones varies so considerably 
from the vowels of actual speech that the teachers are unable 
to use their special training to its limit. 

The experimental method was practically the same as in 
Experiment I. Ten series were given instead of only one. 
The forks were not seen by the subjects. The tones were pre- 
sented at random, each fork being sounded twice, — ^the nrst 
tone for orientation, the second for final discrimination. The 
subjects were instructed to listen to the tone and then record 
a word, the vowel of which resembled the fork tone. If no 

^The writer takes this opportunity to thank Superintendent B. 
H. Jones for his interest and suggestions, and the teachers for their 
patience and conscientious effort during a trying hour. 




vowel could be assigned nothing was to be recorded. Data 
sheets, ruled in squares with each square numbered were pro- 
vided. At the top of the sheet were given the vowels ; 



The subjects were to regard this list as merely illustrative. 
Vowels not in the list were to be used whenever necessary. 



TABLE III 

Thirtt Teachers at the State School for the Deaf.— Ten Sekies— 

Total of 300 DiscRiMiNAnt»4S for Each Fork— The Values of 

THE Table Represent Percentages— Thus the First Vali;e 

28 Means That khr the Fwik 128 the Vowel im (hum) was 

Reported in 28 Per Cent of the 300 Trials 
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Average bilures » 16 per cent. 

Table III. Perhaps the characteristic thing in the data of 
the teachers was the greater variety of vowels used, twelve 
as compared with e^ht for the Series A of the elementary 
students. The short vowels o (not), a (fat), e (set), i (sit). 
were used much more frequently than in the preceding experi- 
ments. The frequency of these short vowels is considerably 
less than of the long vowels, but there is clear evidence that 
the influence of the duration of the sound mi the character of 
tiie vowel has been discriminated. This would be expected 
since the quantity of vowels is one of the important factors in 
teadiing a non-hearing student to speak. 

The relatively large percentage of failures was due partly 
to the instructions not to record the instances in which it was 
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impossible to decide upon the vowels, and partly to the novelty 
of being subjects in an experiment. The tmiversity students 
were more familiar with class demonstrations and laboratory 
work and the impressiveness of the occasion did not sit so 



CURVES III 

TEACHEI^ OP DBAF CHIU)REN--CUiSS EXPBIUIfBNT--THIimr SimjBC^^ 

Values Taken Prom Table III—Each Fork Plotted Separately 
—Vowels Which Have Been Combined are Shown Under 

Each Other 
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heavily on their shoulders. Furthermore the attitude of * try- 
ing to make a high score ' was not so successfully eliminated 
with the teachers and this always has an inhibiting effect on 
the reactions of more mature individuals. 

Curves III. To facilitate comparison with Experiments I 
and II the short vowels have been grouped with the cor- 
responding long ones. The shapes of the curves correspond 
in general with the curves of Experiment I. The high fre- 
quency for a (far) for the first five forks, seemed anomalous 
at first, but some of the teachers pointed out that this was the 
most ambiguous vowel of the series and where the discrimina- 
tion was difficuh this vowel served the purpose of a general 
utility vowel better than any of the others. 

Q)nsidered as a whole the data may be regarded as com- 
plementary to the other experiments. It must be remembered 
that these teachers had not been trained for this particular 
type of discrimination. Their theories of vocalization, 
methods of teaching oral speech and past speech habits in- 
fluenced their reactions to the auditory percept of the fork 
tones. Considering these factors it is rather remarkable that 
the results are as uniform as we find them. If these teachers 
had been asked to discriminate the series of fork tones into 
twelve degrees of quality, brightness or volume, with as little 
preliminary instruction as they received in discriminating the 
vowel character, the experiment probably would have failed. 

IV. The Distribution of Vowels 

To determine the differences between the vowel groups, the 
results of all three experiments were combined so as to include 
all the vowels given in Tables I, II, III. Such a combination 
will approach the average ability in vocality discrimination 
that would be expected from those subjects who are likely 
either as students or as teachers to exhibit a detailed interest 
in audition because of its practical or esthetic significance and 
to whose needs auditory terminology should be adapted if 
there are no scientific limitations. Thus if the term vocality 
is adopted it should not be difficult to explain to a musician 
what is meant by the u-character of the lower end of the musi- 
cal scale or the I-character of the upper end. 

No attempt is made to allow for differences in training, age, 
sex, experimental method and the variable number of series. 
Weighting separate experiments no matter how cleverly done, 
can never be a substitute for a uniform method in a single ex- 
perimental plan. Yet since the aim is qualitative and the work 
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is r^arded as preliminary to future intensive work, such a 
combuiation will give a conservative sketdi that will hdp in 
developing a fruitful methodology. 
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TABLE IVa 
Data of Table IV Groupbd Into Vowel Qjissss 
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Tables IV and IVa. AH the vowels that were assigned in 
any of the experiments are given in Table IV. The last Uoe 
marked ' Total ' indicates the actual number of judgments 
only. If the failures had been included the total for each fork 
would have been 800. The low total of 584 for fork 768 is 
due to the fact that this fork was not available for Series B of 
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Experiment I. The last column (Rel. Fr.) gives the relative 
frequency of the vowels in per cent. Only six vowels have a 
frequency greater than ten per cent and diese are selected as 
the more important classes. In Table IVa those vowels hav- 
ing a frequency of less than ten per cent are grouped together 
with those of the six important vowels to which they seem to 
belong. This gives the six groups of vowels shown in the 
first column. Each of these groups has a frequency that is 
large enough to determine the approximate vibration rate 
where the maximum frequency for a given vowel group lies. 

CURVES IV 

Combination op Experiments I, II, III. Showing Frequencies op the 
Vowel Groups AT THE Different Vibration Rates as Taken From 

Table IVa. 



Distribution of ¥omtli 

Abc/iM ^Mcf y M the hgl^ «/ ttr 
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Curves IV, The curve of the u-group shows its maximum 
very decidedly at the fork 128. For the 6-group no decided 
maximum appears although its position is probably between 
256 and 384 vibrations. The a-group has a decided maximum 
at 384 and the drop on either side seems to justify the assump- 
tion that its highest frequency is more toward the higher forks 
than the 6-group curve. The e-group curve is somewhat am- 
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biguous but in the reverse sense of the 6-group, its maximum 
seeming to lie between 512 and 896. The ai-group curve is 
similar to the i-group; the maximum is at the highest fork 
used in the series, but shows evidence of having reached its 
highest frequency. For the I-group the maximum is also with 
the highest fork but the slope of the curve at this work indi- 
cates that the point of highest frequency has not been reached. 
A general consideration of the curves substantiates the 
statement made by Titchener (8) that the lower tones have a 
definite u-character and the higher tones a definite T-character. 

V. The Consistency Between Vowels 

The consistency in making the discriminations in these ex- 
periments approaches two limits : 

1. When the consistency is least a subject will assign any 
vowel taken at random from his repertory of vowels every 
time he is asked to report the vowel character of any tone. 

2. When the consistency is greatest a subject will assign 
the same vowel to the same fork every time it is presented. 

The consistency may be measured by squaring the number 
of times a given vowel is assigned to a given fork. Thus if 
out of ten trials with fork 128 a subject reports ' u ' five times, 
' o ' two times, and ' tun ' three times, the sum of the squares 
of the frequencies (5, 2, 3) is 25 -+- 4 + 9 = 38. The number 
38 measures the consistency. 

If the subject had reported only a single vowel for all ten 
times, this would give a frequency of 10 for one vowel and 
the sum of the squares (since there is only one vowel) is 
10* r= 100. The value 100 represents the upper limit or maxi- 
mum degree of consistency. 

If the subject assigns ten different vowels, each vowel can 
occur only once and the sum of the squares is 10 X 1* = 10. 
This represents the lower limit or minimum degree of con- 
sistency. 

To make the measure of the consistency independent of the 
number of trials, the sum of the frequencies of the voweb 
squared, is divided by the square of the number of trials. By 
doing this the maximum consistency becomes 1.00 no matter 
how many trials are given, but the minimum will depend upon 
the number of trials.* Since the vowels available are relatively 

'^ Thf consistency (C) is algebraically expressed as follows: Let T 
represent the number of times a ^ven fork is presented, and 6 + ^ 
the number of times each vowel is assigned. Then C ^ (^* + ^) 

/ r. 
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few and both groups used the same vowels we can regard the 
minimum consistency as equal for both groups of subjects. For 
this we have selected T = 10 which gives the minimum con- 
sistency of .10. 

Since there were only two series in Experiment I the con- 
sistency was not calculated. 

CURVES V 

Individual Differencss Bbtwbbn Subjects as Measured bt the 
consistbnct of the vowel discriminations— subjects arranged 

IN Order OP Merit 
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Curves V. The dotted horizontal lines indicate the maxi- 
mum and minimum limits of consistency. Each small circle 
on the intermediate curves represents one subject, and these 
have been arranged according to their degree of consistency. 
The vertical coordinate represents the average consistency for 
all the forks. 

Considering the curve for the teachers, we find it relatively 
flat and that it does not indicate great individual v^iations. 
The median is at about 28 and this means that on the average 

If the same vowel is assigned each time (^' + ^) ^ 'P and C 
mm T* ^ 'p ^ IX)D, the ifMuriififlMfi consistiffcy. 

If a different vowd is assigned each time (b + d) ^ T or C ^ 
T / T* the mmimufn consistency. 
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each subject assigned about three different vowels to eadi 
fork For the laboratory students the median is at 40 indi- 
cating that on the average two different vowels were assigned 
to each fork. Out of a possible thirteen vowels actually used 
this represents a fair degree of reliability in making vocally 
judgments. If only the vowel groups indicated in Curves IV 
had been used in the measurement of the consistency it would 
have been more than twice as great and the curves would lie 
about half- way between the maximum and minimum limits. 

The individual differences between subjects conform to the 
usual results of those psychological experiments in which there 
is a gradual transition from one degree into another as for in- 
stance in auditory acuity. There is no evidence of a tenden^ 
toward a separation into two classes as into musical and non- 
musical subjects. 

VI. Effect of Practice on the Consistency 

In the Series B of Experiment I the consistency is much 
greater than for the Series A. The question arises what is 
tiie effect of practice upon the variability of the discrimtna- 
tions? In Curves VI the consistency for three subjects from 

CURVES VI 

Practice Effect in Vowel Discrimination— Three Subjects From 
THE Laboratory Class— The Consistency is Calculated After 

Every Five Series 
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Experiment II was calculated for successive groups of five 
series each. The curve marked * highest ' represents the sub- 
ject whose average consistency for the twenty-five series was 
greatest. The 'median' curve represents the subject who stood 
intermediate, and the * lowest ' curve represents the subject 
whose discriminations varied the most. 

The curve for the 'highest' subject shows a gradual in- 
crease in the uniformity with each succeeding group of five 
series. The rise is not marked and signifies that a high degree 
of consistency had already been reached after the fifth series. 
For the * median ' subject there is a slight oscillation which 
probably implies that the consistency is no longer a function 
of training or practice after the first five series. This is more 
dearly shown by the * lowest ' subject whose curve shows even 
a slight drop between the fifth and twenty-fifth series. 

The curves seem to indicate that the ability to discriminate 
vowels in tuning fork tones reaches a constant level after less 
than five series or after fifty discriminations. This of course 
does not mean that the maximum acuity has been attained. It 
: merely indicates that the subject has isolated the vocality 
v^ factor and that he is not confusing it with pitch, intensity, 
etc. 

VII. The Consistency Between Vocality and Vibration 

Rates 

The preceding topic indicated the individual diflFerences be- 
tween subjects. In Curves VII the individual differences of 
the forks, so to speak, are shown. The nearer a point on the 
curve approaches the dotted line indicating the minimum con- 
sistency the greater is the number of vowels assigned to it. 
To show the octave intervals as equal, the base line has been 
spaced in the logarithms of the vibration rates, although for 
easy reading the absolute vibration rates are given. 

The curves clearly reveal that the forks in the middle region 
are more variable than the extremes. This is the opposite of 
pitch relationship or tonality which shows finer discriminations 
in the middle regions. The average consistency for the forks 
is indicated by the dotted curve. In consideration of the fact 
that these curves are based upon thirteen vowels, the degree 
of consistency is rather high. If only the vowel groups had 
been taken the curves would have been shifted upward to a 
median position between the limiting degrees of consistency 
and this would imply that on the average not more than two 
vowel groups would be reported for any one fork. 
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CURVES VII 

Relation Between Vibration Rate and Number op Vowels Discrhi- 
iNAiED— Subjects From Experiments II and III 
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VIII. Comparison with the Work of Koehlbr 

In comparing the results of our e»>eriments with those 
secured by Koehler it is necessary to allow for the different 
conditions under which the data was secured. Our compari- 
son curve is a combination of three separate experiments. 
Koehler's curve is the result of theoretical deductions drawn 
from his own experiments and various other sources. Along 
the base of the Curves VIII the vibration rates of the forks 
are shown, spaced in logarithms. 

The dotted oblique lines represent Koehler's theoretical 
assumptions on the principle that each vowel has a maximum 
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frequency at some absolute vibration rate, with the frequency 
receding on either side until at the adjacent octaves its fre- 
quency is zero. These adjacent octaves however are the max- 
ima for other vowels. Thus Koehler gives the vowel u (soon) 
at 265 ; that is the vowel character of a pure tone of 265 vibra- 
tions is u (soon) and under ideal conditions this vibration 
rate would be characterized as u (soon) in 100 per cent of the 
judgments. As the vibration rate is increased, the subjects 
would characterize the tone as u with a trace of 5. A further 
increase in the vibration rate would make the o component 
stronger until a rate is reached at which the vocality resem- 
bles u and 5. If at this vibration rate, which is indicated 
by the points at which the oblique lines cross, a number of 
subjects are required to report which of the two vowels u or 6 
the tone most resembles, half of the subjects would report u 
and half would report 5. 

As the vibration rates are increased from this point the o 
component becomes stronger until at 526 there would be 100 
per cent o judgments. In the same manner, as the vibration 
rate is decreased from 265 the vowel character approaches 
um (hum) until at 132 we have 100 per cent um judgments 
but none of u. Whether or not the maxima should l^ con- 
nected with the respective minima by straight lines, Koehler 
leaves open for the present. 

CURVES VIII 

COMPARISCm OP THE EXPERniENTAL RESULTS WiTH KOEHLBR'S THEO- 
RETICAL Assumptions— Base Line is Spaced in the Logaiuthms 

OF THE Vibration Rates 



1 « 
1 


««Amv U'Soom Z'kU S'kr W'ttOf gt'fue J'See 

A xA A A / - 

^SlV V* V V ' '•• 

/SW A A .J A / A 


CB 


xMJMJii VL m ummta am m 



In order to combine the results of our experiments into a 
single curve upon which all the vowels are represented, rather 
than drawing a confusing nest of curves showing each of the 



THE VOWEL CHARACTER OF FORK TONES 189 

forks separately, we have retained only the maximal points 
of the separate vowels. For the intermediate forks we have 
taken from Table IVa the average of both the percentages 
involved. For instance, the maximtmi for the u-group is at 
fork 128 and the per cent is 70; the similar fork for the 
CHgroup is 320 and the per cent is 22; at the intermediate 
vibration 256 the per cent for the u-group is 39 and for the 
o-group 23. The average of 23 and 39 is 31 which is the 
value we have selected for our experimental curve at 256. For 
all the other forks, which were not themselves the maximum 
for a vowel group, the same method was adopted. 

Whenever untrained subjects or general class experiments 
are used, there is usually a masking of those effects that would, 
be revealed by more intensive methods. This masking may be 
so complete as to be a virtual obliteration. If however there 
are relative maxima and minima shown in the graphical repre- 
sentation of the qualitative results these should coincide more 
or less closely with the quantitative experiments just as the 
relative maxima and minima of the quantitative experiments 
should coincide with the theoretical limits of ideal conditions 
if the theory represents the facts. 

From the experimental curve it will be seen ipimediately 
that there is only one decided maximum at u (soon) and a 
less distinct one at i (see). Our u coincides with Koehler's m, 
but none of the other vowels correspond with Koehler's nor 
is there any evidence of symmetry in their distribution. By 
shifting our curve to the right one octave all of our vowels 
are brought within Koehler's octaVes. But whether this 
rather strenuous stretching is justified by the difference in 
language habits (English as compared witfi German) will re- 
main doubtful until this factor is itself made the basis of a 
special study. 

IX. Discussion of Vocality 

Relation between Vocality and Vowels, Perhaps the strik- 
ing thing in making vocality discriminations is the fact that 
the fork tones do not sound like the vowels used in language 
but yet may be said to resemble them so closely that consisten 
judgments are soon made upon this basis. 

Meyer regards the vocaKty as a continuous series limited 
on the one hand by the degree of mellowness of the lowest 
tones and on the other by the degree of shrillness of the 
highest tones; following this conception we may regard the 
vocality of the intermediate vibrations as varying combina- 
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ikuis of mellownc^ and shrillness. However to ask a subject 
lo differentiate dfijr^fs of mellowness and shrillness directly, 
does not result in consistent reactions nearly so rapidly as when 
he is asked to discriminate the vowel character. Obviously 
this can iM\h* mean that the subject is not so familiar with the 
tenns nKliowness and shrillness as he is with the vowels of 
1ai\||^uast. 

t i^HWHtu^mikiisi^d I'ocality Combinations. The vowels may 
he regarded as s))ecial names that have been given to those 
combinations of mellowness and shrillness that have been con- 
ventionalized into language elements. The vowel in actual 
s|^ech is an auditory complex and its particular combination 
of mellowness and shrillness is only one of the components — 
that component however from which the vowel gets its name. 
There are of course many more combinations of mellowness 
and shrillness than manifest themselves in the vowels of any 
one language, but in speech an infinite number of vowels 
would be confusing and unnecessary. A dozen vowels meet 
the practical requirements of any one language. Convention 
and usage have determined which of the combinations shall 
be selected and the use of these has developed a degree of 
facility in their discrimination which gives them a predomi- 
nance over all other possible combinations of mellowness and 
shrillness that are not used in language. The relative distinct- 
ness between vowels is thus merely an expression of the fact 
that we have selected and conventionalized those combina- 
tions which were most easily discriminated. 

If the experimental conditions are such that the subject is 
asked to discriminate combinations of mellowness and shrill- 
ness that have not become conventionalized through their be- 
ing a component of the language vowels, he describes them by 
the nearest of the conventionalized combinations (one of the 
vowels in his particular language) to which he already has 
learned to react. We might expect further that the vowels 
are rather closely related to absolute vibration rates because 
on the whole the range of the average human voice is rather 
restricted. 

The Inten*als in Vocality. The octave relationship which 
seems to exist between vowels may be regarded as a manifes- 
tation of the Weber-Fechner law. If a continuous physical 
series such as the frequencies of sound waves is to be divided 
into definite sensorial steps such as the vowels, the division 
will occur in equal logarithmic intervals rather than in equal 
l^hftohite vibration inter>'als because the logarithmic intervals 
will give sensorial steps in which the dissimilarity between 
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adjacent steps is equal and greatest. That is, the equal logar- 
ithmic steps would become conventionalized rather than would 
the equal absolute vibration steps. This of course, would give 
a kind of an octave relationship for the given language. In 
other languages the apparent octave relationship may be based 
upon entirely different combinations of mellowness and shrill- 
ness. From the vowels and semi-vowels of all languages we 
might be able to construct a practically continuous series of all 
possible combinations of mellowness and shrillness. 

Definition of Vocality. In the interest of uniformity in 
terminology the following definition or description of vocality 
is suggested: 

Vocality is that attribute of auditory sensation which is de- 
scribed by the vowel and semi-vowel character of tones and 
noises. It may be regarded as a continuous series ranging 
from the degree of mellowness of the vibration rates at the 
lower limit of hearing to the degree of shrillness of the vibra- 
tion rates at the upper limit. Various combinations of mellow- 
ness and shrillness manifest themselves as a resemblance to 
the vowel and semi-vowel sound: m (hum), u (soon), 
6 (fold), a (far), e (they), i (see), s, f, h, of which m is the 
mellowest and h [pronounced as the ch in hch (Scotch) or 
mir/t (German)] is the shrillest 

This definition or description is eclectic and is derived from 
suggestions of Stumpf, Meyer, Koehler and Titchener. If 
all investigators could agree to call this one property vocality 
and nothing else, and if they would exercise some restraint in 
the coining of new terms until they had assured themselves 
that they were describing a form of discrimination that had 
not been made by others, greater tuiiformity in terminology 
would result. If for instance, it is impossible to discriminate 
between two attributes of sensation then we have only one 
attribute and there is no advantage in giving this attribute two 
or more different names. If brightness (Helligkeit) cannot be 
discriminated from shrillness, then there is no difference be- 
tween brightness and shrillness and one of the terms is suffi- 
cient. Which of the two terms will be adopted is of course 
immaterial. Priority in use is the simplest criterion. 

X Summary and Conclusions 

The problem was to determine, 

A. How consistently relatively untrained subjects could dis- 
criminate the vocality or vowel character of tuning forks rang- 
ing from 128 to 1152 vibrations. 
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B. Whether the term vocality or vowel character is a suit- 
able one to describe an attributive or cognitive fact of audition. 

A. Consistency of Vocality Discrimination 

From experiments with the elementary students (I)* we 
find even with only a single series that the u (soon) character 
is predominant for the lower forks and the I (see) character is 
predominant for the higher forks. The intermediate vowel 
classes, o (fold), a (far), e (they), do not seem to have domi- 
nant positions at any particular vibration rate ; but there is 
no question that they occur as a series without the possibilit>' 
of interchanging their relative positions. 

The results from the experiments with the laboratory 
students (II) show the same thing but in a more orderly man- 
ner. The discriminations of the teachers for the deaf (III) 
approach the results of the more specifically trained laboratory 
students (II) as well as might be expected when we consider 
the larger number of vowels used. 

When the findings of all the experiments are combined (IV) 
and the vowels are reduced to six groups, each group has a 
relative frequency (Table IVa) which makes it probable that 
the group of vowels are associated in an orderly maimer with 
corresponding vibration rates, but our experiments do not ex- 
hibit an octave or interval relationship (VIII). 

There is no evidence of maiiced individual variation (V) 
between subjects in their general ability to discriminate vocality 
such as is supposed to exist between musical and non-musical 
subjects. A high degree of consistency is reached after rela- 
tively few vowel discriminations. For the elementary students 
(I) a marked improvement is shown after only one series. For 
the laboratory students (VII) the degree of consistency at the 
end of the fifth series (a total of fifty single discriminations) 
has practically reached the limit that is reached after 250 dis- 
criminations. The consistency of the vowel discriminations 
for the different forks (VI) is highest for the extremes and 
lowest for the intermediate forks. 

B. The Term Vocality 

From the rapidity with which the discriminations of vowel 
character become consistent (I, VI) it seems evident that 
when a subject is asked to discriminate the vowel character 
of a fork tone, the reaction is one that is already well estab- 

* The roman numerals in parendieses refer to die headings from 
which the conclusions are derived. 
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lished by the ordinary (speech) habits of the individual. Prac- 
tice (I, VII) improves the vocality discriminations so rapidly 
that no extended demonstrations are necessary to bring out 
the meaning of the term. 

Improvement in the discrimination occurs spontaneously 
(III) and manifests itself by the addition to the vocality series 
of those vowels which are formed by lengthening or shortening 
the vowel sounds. Even when die discriminations become 
consistent the subjects (II) still report that while two tones of 
different vibration rates may be classed as resembling the same 
vowel there is still a difference between them whidi can be 
described as an admixture of another vowel sound but the 
d^ree of admixture cannot be reported with a high degree of 
consistency. 

As a definition or description of the term vocality (IX) the 
following is suggested: 

Vocality is that attribute of auditory sensation which is de- 
scribed by the vowel and semi-vowel character of tones and 
noises. It may be regarded as a continuous series ranging 
from the degree of mellowness of the vibration rates at the 
lower limit of hearing to the degree of shrillness of the vibra- 
tion rates at the upper limit, various combinations of mel- 
lowness and shrillness manifest themslves as a resemblance 
to the vowel and semi- vowel sounds: m (hum), u (soon), 
6 (fold), i (far), e (they), i (sec), s, f, h, of which m is the 
mellowest and h, pronounced as the ch in loch (Scotch) or 
mich (German) is the shrillest. 
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THE VOCALITY OF FORK, VIOLIN AND PIANO TONES 



By Esther L. Gatewood, Carnegie Institute of Technology^ 



Problem — The immediate purpose of this study has been to inves- 
tigate the validity of the theory of absolute vocality as it has been set 
forth by Kohler and others, when applied to tuning forks, piano and 
violin. If the assumptions as made be true, then we may expect to 
find a relative degree of consistency between the several instruments. 
A tone of a given pitch should according to the theory have the same 
vocality, whatever the instrument that produces it, provided the 
vocality of the over-tones is considered. Kohler^ assumes first of all 
that vowels belong to definite frequencies. Willis and other investi- 
gators also found that vowel character is dependent on frequency. 
iCdhler further assumes that all vowel characters may be defined in 
terms of the proportion of u, o, and i quality. In other words, 
these three are most definitely located with u at the lower end of the 
scale, 1 at the upper and the pure o sound midway between. As one 
leaves either end of the scal^ the vowel quality characterizing that 
end becomes less and less prominent and that of die odier end increases. 
Those vowel sounds which his observers definitely located, m, u, o, 2, 
and e, were of such frequencies that their pitches represent successive 
octaves in the order named. 

Observers — The observers were children from a first grade in- 
termediate school, i. e., from the 7B to the 9A grades inclusive. The 
ages of the children ranged from 11 to 19, in numbers as follows: 

No. of Children Age 

II II 

34 12 

52 13 

54 14 

36 IS 

7 16 

2 17 

o 18 

I 19 

2 ? 

This made a total of 199 children with an average age of 13.3 and 
a median age of 13. Of these children, 123 had studied some little 
music outside of that regularly given in Uie public schools, and 76 had 

^ This research was done, under the direction of Dr. Weiss, at the 
Ohio State University. 

3 Kohler, Wolfgang, 'Akustische Untersuchungen, II,' Zeitschrift fur 
Psychologic, 191 1, 58, pp. 59-140. 
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not. No definite information could be obtained as to the amounts, 
so it was merely recorded as 'some' or 'none.' As a general rule, 
it meant a few lessons on the piano. In addition to the 199 children 
to whom the three series, i. e., forks, piano and violin, were given, 33 
others were given the fork series and the violin series and 26 the fork 
series only. These results however are not included in the data herein 
given, as it was desired to have results from the same children for all 
three series. 

Materiai — The material used consisted of a series of tuning forks 
including the frequencies 256, 512, 1024, 1280, a piano, and a violin. 
The experimenter was a performer on both these instruments and was 
thus able to handle them advantageously for such an experiment 

Method — The experiments were performed in a room in which there 
were tables and chairs across either end. Approximately twenty chil- 
dren were given the experiments at one time. They were seated at 
the tables in such a manner that their backs were to the experimenter 
who played the instruments. The position of each child was about 
ten feet from the source of the sound. 

After the forks had been shown to the children and the method of 
obtaining a sound from them had been explained, the following in- 
structions were given: 

Listen carefully to each fork as it is played and then when I have 
finished with it, write down opposite the number (serial number, as 
I. 2. 3.. etc.) the word or vowel it sounds most like to you. I shall 
play each tone three times. Listen carefully till I have finished and then 
write down the word. If you can not think of one that exactly fits, 
put the best thing you can think of; if you can think of none, leave 
that space blank. 

After it was certain that the children understood what they were 
to do, the first series was presented, giving 256, 512, 1024, 1280, and 
then a repetition of the same with the order reversed. The same 
tones were then given in the piano and violin series with the addition 
of 384 preceding and 1556 following the series as given above. An 
interval of two or three seconds was allowed after the one tone rung 
off before it was repeated. Between tones of different pitch sufficient 
time was allowed to have each child note down the word or sotmd 
that he thought represented the tone just given. 

The work was marked by interest and splendid cooperation on the 
part of the children. From the whole number tested, (more than 200) 
only a very few records had to be discarded because they showed 
lack of effort or a misunderstanding of instructions on the part of 
the observers. These were for the most part papers in which the 
children had tried to give the tonic-sol-fa equivalent for the tone given, 
which response is one of pitch rallier than of vocality. 

Results — Obviously in so large a number of records, a great variety 
of words will appear. The number of actual vowel sounds repre- 
sented however is much smaller. For example, the words, moon, too, 
threw, blue and many others all represent the vowel sound u. Like- 
wise, the words, eat, me, seat, fiend and many others represent the 
sound i. Among children we do not find the variety of vowel sounds 
that we do among adults. This is probably due to the narrower limit 
of the vocabulary of the child as compared with the adult, as well as 
the lack of development in finer discriminations of sound. It is often 
noted that children do not make the fine distinctions in the pronimcia- 
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tkm of words diat we find in the vwtngt adnlt In Ms instince the 
•oands which tbey gave, fall rather natnra% into twelve or thirteen 
groups. In the tames thirteen are given, bot the nnmbers for one 
group, namely that with the soimd short 65 as in took, are very 
uomXL These vowel sonnds and the nomber of observers giving such 
soond for each tone, are recorded in Table I. 



Hww or OBSuivsas, Vowbl 



Fork who know 



TABLE I 
V: 



ViOLDf 



noN Rates 

a « 



bow Inub fot for pwy 



1 
iiit 



FoKK. Piano and 

e I 56 
fet feel took 



256 


123 


17 


15 





32 


2 





1 


1 


1 





I 





512 


88 


30 


10 


7 


13 


2 





4 


1 


1 


7 


19 


3 


1024 


38 


45 


4 


9 


6 


1 


2 


10 


10 


3 


13 


45 
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TABLE II 
ViBKATiON Rats at Which Vowel was Most Prequbntlt Reoorobd 
Vowei Forks Piano Violin Identity 




256 


256 


256 3 


1024 


256 


256 2 


296 


512 


256 2 


1024 


1024 


256 2 


256 


512 


256 2 


512 


512 (1024) 256 2 


1280 
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256 (1280) 
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512 


512 2 


1280 


1280 


1280 3 


1280 


1280 


1280 3 


1024 


1024 


512 (1024) 3 


1280 


1280 


1280 3 


512 


512 (1024) 512 3 



The table reveals that eic[ht of the vowel sounds were placed at the 
tame tone for forks and piano; for eight the forks and violin agree. 
In aix all three agree. Noting the number of times that any particular 
vowel sound was found throughout the whole series, we fina that the 
numbers for i, k, and 55 (Table I) are very small as compared with 
the other vowel sounds. These vowels might have been cooibined with 
other vowels but it was thou^t best to give actaal results without 
any arbitrary attempt at groupmg. 

A very large majority of the observers agreed that the sound u 
characterizes the tones of the lower end of the scale, and that the 
•ouod i characterizes the higher. Between these limits there is more 
variation and diversity of opinion, than at the extremes. This fact is 
shown in Table III, in which is recorded the vowel sound which was 
given by the largest number of observers for a given tone. 

TABLE III 

Vowel Sound Reported Most Fsbquentlt for Each Tone 

Tone Forks Piano Vblin 

I 11 I II I II 

256 Q Q Q 5 

512 Q Q I 6 to 

1024 Oandt f Q (0) I I 

12B0 t lit 11 

384 

1536 « I 

I and II refer to first and second trials. For fork 1024, vowds and I 
were given bv tbe same number of obm ' ^ e m (45 each). For tone 1024 
when aoimded from the pouio, Q was given by 33 observers and by 29. 




VOCALITY OF FOSK, VKLOi AND PIANO TONES 



199 



It icaft tlboaglit <lesinible to cakukte the consistent or n 
of the vonels assigned to tiie various vibnition nates. Tlie fonanla 
C— (V+d*)/!* was used. For exanple, if tone as6 is aonndad 
ten times, ana the vowel ft is reported three times, -the vowel d Uou 
times, juad the vowd im three times, an application of the .for— la 
ftvts C"** (a* +4* + 5* ) /lo^ or reduced, C^ .34. If the same vowel 
u given each time, we get lo^/ioP, a maximum consistency of C ^ vgo, 
if a different vowel is recorded eadi time or by each obsereer wegst 

i< 10 times or 10/10', a minimum of €^.|0. In Table IV ace se- 

oorded tlie consistencies for .each tone and for each inetrument 

TABLE IV 

CONSISIENCT FOR EACH VOBKATION RAIfB 



256 



512 



1Q24 12B0 



■^T 



Fock 

Piano 

Violin 



These Figures 
Calculated FOR 



.34 
.17 
.15 



.23 
.06 
.11 



.14 
.09 
.17 



.13 
.11 
.23 



THE Average op the CoNSfsiSNom .m 

THE First and Sboond T^uals— Fig. II Saow^ vm 
Comparisons More Clearly 



immmmtmrntami' 



fj_ 



C 

c 
o 
o 

Q) 



L 



Consishenc 



3 










I ■ 



X 



X 



254 



512 



1024 



1280 



Fig. II— Graphical Repmentatioo of Table IV. 
Among aoo observers, wiUi all the possibilities of vowel sounds 
before them, it is not surprising that we do not get a greater con* 

* In conformity with a similar article by A. P. Weiss it was thought 
i>est to adopt ^is formula. 
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sistency. We find that the cunres of consistency for the forks and the 
piano are approximately the same shape, but in the curve representing 
the tones as given by the violin, there is a rise at the upper end, in- 
stead of the lower. Miller^ has found that the lower tones when 
sounded from the violin have weak fundamentals. Furthermore, the 
resonance of the body of the violin is such that it emphasizes the 
higher tones and their partials. The lowest tones on die violin are 
lower than the fundamental resonance of the violin body. On the 
average, the consistency for the forks is greatest, the violin second, 
and the piano least^ The consistency or agreement between the two 
trials is also greatest for the forks, for the violin second, and for the 
piano least (Table III). 

Another interesting result is that gained by comparing the vowels 
given for the two lowest tones and those for the two highest tones of 
the series. Fifty-three per cent of the observers gave either u or 6 as the 
vowel representing the vocality of the tone 584 as sounded by the 
piano, whereas 62 per cent gave these vowels for the vocality of tone 
356. This fact shows a discrimination of the lower vowd quality of 
the tone 256 as compared with tone 584. Likewise, 37 per cent of the 
observers gave the nve vowels representing the highest vowel quality,^ 
when tone 1024 was sounded, whereas 52 per cent of the observers 
give these high vowels when tone 1280 was sounded. This shows a 
discrimination of the i vowel quality as the upper limit of the scale is 
approached. 

In the violin series, 59 per cent of the observers gave the vowels of 
the lower end of the series after tone 584 was sounded, whereas 74 
per cent gave these same vowels to the tone 256. This shows a dis- 
crimination of the lower vowel quality of the tone 256. Likewise, at 
the upper end of the scale, 50 per cent of the observers gave the I, ai. 
or ! vowel sounds to the tone 1024, whereas 62 per cent gave these 
vowels to the tone 1280. This shows a discrimination of the increase 
of the ! quality as tiie upper limit of the scale is approached. 

The addition of the two tones to the piano series and the violin 
series furnished a test of the children's ability to recognize the change 
in vowel character, when tiie change was not a part of the progressive 
series. A study was made of each individual's response to the change, 
i. e., whether he changed from a lower vowel sound to a higher, kept 
the same vowel for both tones, or changed from a higher to a lower 
vowel sound. These results are given in Table V. 

filler, Dayton. Clarence— The Sdence of Muskad Sounds, 1916. p. 197. 

The question as to whether the consistency of different instruments 
dianges tor difiPerent vibratx>n rates is an internting pn^em, but one for 
wtDdi this data is insufl&dent. 

*These figures wereobtained by adding the number of au. e. I. i. and ai 
vowels given for the tone 1024 (or 1280 as the case may be). These vowels 
are given the greatest number of times at either 1024or 12M, when sounded 
from the piano. (Table II). 
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TABLE V 

Vowel Changes Recorded When Tone Change was not a Progressive 

One 

Change Lower to Higher Same for Each Higher to Lower 



Piano 

From 256 to 1536 66% 18% 16% 

From 384 to 256 18% 61% 21% 

Violin 

From 256 to 1536 72% 21% 7% 

From 384 to 256 19% 35% 46% 

The results show that when the change in interval is from 256 
toward 1536, a large per cent of the observers changed the vowel from 
lower to higher as would be expected. A small per cent of the ob- 
servers kept the same vowel or changed from a higher to lower. On 
the other hand when the change in interval is from 384 to 256, (a 
small change when compared with the preceding one) a high per cent 
of the observers recorded the vowel quality of the two tones as the 
same, a small per cent recorded a change from higher to lower (the 
true change) or from lower to higher. The number recording a change 
from higher to lower was of course greater than those recording the 
opposite change. These comparisons are made on the basis of the 
piano scries. In the violin series, the results are practically the same, 
except that in the change from 384 to 256, a higher per cent of the 
observers made a vowel change from higher to lower (the correct 
change) than those who kept the same vowel for both tones, as was 
the case in the piano series. This does not alter the conclusions to 
be drawn from these results however. The results simply mean that 
the observers discriminated a much greater change in vocality between 
tone 256 and tone 1536 than between tone 384 and 256. 

Conch.sionx — The results of this study warrant the following con- 
clusions : 

I There is unquestioned evidence that there is some degree of con- 
sistency in the vocality assigned to tones, whether produced by forks, 
piano or violin. This means that the vocality is a factor associated 
with pitch, but not one of absolute pitch. 

2. The vowel quality ranges from the u sound at the lower end up to 
the i quality at the upper end of the scale, with a wide variety of vowel 
characters between the two, which become more and more like these 
extremes as the upper or the lower end of the scale is reached.'' Tn^ 
great majority of the observers agree as to the location of the u and 
the T vowel sounds. 

3. The degree of consistency of the vowels assigned to the various 
vibration rates is greatest when the tones are produced by the tuning 
forks. This is probably due to the absence of overtones, the tones 
from the tuning forks being relatively much simpler or purer than the 
same tones produced by the t>iano or the violin The vocality of any 

' Titchener, E. B. ' Beginner's Psychology,' p. 52. 
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given tone depends not only ttpon the fundamental tone, but also upon 
the several overtones, and the intensity of each. 

4. The results of tfiis exper im ent agree with those of Koliler first, 
in that the vowel characters u and 1 are much the easiest to locate. 
Secondly, the location of the o sound is somewhere near the same, 
513 (Kohler located it between 520 and 530). Thirdly there is a 
gradnal decrease of the u quality and an increase of the I <tuality 
as one pixxeeds from the lower to the upper end of the range. How^ 
ever tlKse results do not agree with the assumption that the vowd 
character is dependent on frequency. Were this true the dominaiit 
vowel quality should be the same, whatever the instrument used. One 
of the principal differences obtained by using the several instruments, 
is iht change in the number and intensity of the overtones present 
We find that there is a shift in the location of some vowel characters 
wiAk a change in instrument. Kohler reported that he had trouble 
with the observers, due to their un familiarity with tiie tuning forks. 
In die present experiments this was not true. Greater consistency was 
obtained with the tuning forks dian with either of the instruments. 
Kohler suggests that the vowel character may be found not only at a 
given frequency, but at those frequencies which are in tnunediate 
proximity to it He makes his theory of vowel character comparable 
m this wise to the resonance theory of Helndioltz. 

No atteflipt was made in this study to point out a definite location 
lor any given vowel sound, but the results do not point in that direc- 
tMMi. The pitch of a vowel is not nearly so absolute as is assumed by 
Kohler. The order of voweb found as related to pitch range was 
indeed that obtained Iqr Kohler, but the results would rather warrant 
the following assumption. 

There is at the lower pitches a qtiality, which corresponds to the 
vowel- u 6i the speaking voice, and there is at the upper pitches a 
qn^ity, which corresponds to the i sound of the speaking voice. These 
noght be referred to as a mellowness or a shrillness, as is done by 
ll<yer, which we merdy represent by means of the vowels. In b^ 
tween these limits there are many odier characteristic sounds, whidi 
may resemble the u or the ! or may be of such a character as to be 
idcTOfi«d with neither. These we indicate by means of other vowels 
whidi are formed in such manner as to have a mellowness or shrillness 
between the designated limits. The fact that, as Miller found, starting 
with the pure d sound, one may by slowing down the movement of the 
gmhophone produce a sound that becomes less like the d and more 
Uke die u, or by speeding up die movement produce a sound that be- 
comes less like the o and more like the i, does not necessarily imply 
dtaf the vowd character is a function of the vibration rate of the 
fmdamentai only. The presence of upper overtones of high intensity 
win of necessity bring into the coiiipoinld more of the ! element This 
is shown particularly with the experiments on the violin tones. The 
presence of strong overtones whether high or low, will raise the vowd 
diaracter. We accordingly find that when the tones are produced by 
timing forks where the presence of overtones is comparativdy unim- 
portant, that the u sound or quality predominates and that even with 
the higjier pitches, the amoimt of the I quality does not reach that of 
these same pitches when sounded from the piano or more espedally 
the violin. 




VOCALITY OP FORK, VIOLIN AND PIANO TONES 203 

If a imall mouthed bottle be held under a stream of water and 
allowed to fill, the tone produced by the water Mssinff through the 
mouth rises in vowel quality as well as in pitch. This closing up of a 
lar^r cavity to a smaller produces the change from the mdlow to the 
shnll quality, which we designate by means of the vowel equivalent!. 
This is in some measure the same as what Watt^ calls tone>-vohmie^ 
althou^ he later defines vowels as " (partial) sounds of a somewhat 
indefimte pitch which lies about the point of range of pure tones of 
definite pitoh where the greatest resemblance to these vowels is to bt 
found." It seww, however, that it is not the slight vwrigtion in funda- 
mental pitch that is so important, at tiie eflFect that the change in the 
intensity of the overtones has upon the whole, and thus upon me vowd 

diaractcr. 

---- — ^-- ^ ^ --■-- - — — — — — - - 

^ Watt, Henry J., ' The Psychology of Sound,' p. 293. 




RELIGIOUS BELIEF AND THE POPULATION 

QUESTION 



By Wesley Raymond Wells, G>lby G>llege 



In a previous article in this journal ^ I have spoken of the 
biological value of religious belief. Such considerations as 
were presented in that article ought to be supplemented by an 
account of one further situation, a very specific and concrete 
situation, in which religious belief manifests its biological value 
most strikingly. I refer to the correlation between religious 
belief and a relatively high birth-rate, especially in the case of 
belief of a somewhat legalistic sort such as is now best 
exemplified in Catholicism. This correlation is very signifi- 
cant. It shows that religious belief possesses survival-value of 
a high order. 

The connection between religious belief and the birth-rate in 
ancient history is a well-known fact. Fustel de Coulanges* 
has pointed out how, in the patriarchal families of the ancient 
Greeks and Romans, religion required the continuity of the 
family. The fate of the ancestral spirits was believed to 
depend upon offerings made at their tombs by their descend- 
ants. Continuity of the family was required for the sake of the 
sustenance of the departed ancestors. Celibacy was an 
impiety, forbidden by religion and also by civil law when law 
arose out of religious requirements as something distinct from 
them. The ancient laws of Rome forbade celibacy." The 
ancient Hindus had similar laws. For the Hindus as for the 
Greeks and Romans the extinction of a family caused the ruin 
of the family religion, and this was to be avoided by all 
means.^ Among the ancient Hebrews also it was a funda- 
mental religious duty to " be fruitful and multiply." 

All this, however, is a matter of ancient history. It is more 
important to inquire about the relation between religious belief 
and increase of population in modem society. 

1 Vol. XXIX (1918), pp. 383-92. 

*The Ancient City, (translation by Wtllard Small), Boston, lltfa 
edition, 1901. 

• Sec Cicero, De Legibus, iii, 2. 

* Sec Fustel de Coulangres, op. ct#., p. 62. 
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In the first place, it seems a matter of common observation 
that, in general, the birth-rate is highest in families most 
influenced by religious belief. The reasons that might be 
assigned as the cause of this are various. In some cases the 
religiously inclined may feel a mystic obligation to rear a 
family. Fear of a concrete hell for those failing to fulfill 
their parental obligations may be the motivating power in 
other cases. Mr. Russell seems to incline to this explanation, 
and to think that the belief in hell-fire is thus biologically 
justified, when he says, " Men and women who can still believe 
the Catholic faith will have a biological advantage ; gradually a 
race will grow up which will be impervious to all the assaults 
of reason, and will believe imperturbably that limitation of 
families leads to hell-fire "* A third possible explanation of 
the connection between a high birth-rate and religious belief is 
the partial identity of the parental instinct and the religious 
sentiment. According to McDougall,' the tender emotion, 
which is a correlate of the parental instinct, is a constituent 
also of the religious sentiment. 

In the second place, statistical studies have supported the 
conclusions of casual observation by showing it to be a fact 
that, where religious belief thrives, there a relatively high 
birth-rate is generally to be found. The Italian premier 
Nitti ^ has called attention to this fact. Leroy-Beaulieu has 
made a statistical study of the situation, not only in France, 
but in various other countries as well. He has found a high 
birth-rate among the Spanish and Italian Catholics, and in those 
sections of France where the Catholic church is strong.* 
McDougall • accepts the contention of Benjamin Kidd ^* that 
one great influence of religious belief has been, and continues 
to be, its instrumentality as a support of the parental instinct 
a&rainst the tendency towards prudential limitation of the 

^ Bertrand Russell, " Marriage and the Population Question," Interna' 
tional Journal of Ethics, Vol. XXVI (1915-16). p. 451. 

^ See Wm. McDou^ll, Social Psychology, pp. 66ff and Ch. XIII. 

^ Francesco S. Nitti, Population and the S octal Order (translatton), 
pp. 118-24. 

** Paul Leroy-Beaulieu, La Question de la Population, See espectally 
pp. 395-402. Leroy-Beaulieu gives the following explanation of Ae 
influence of religion, especially Catholicism, on population: ** La 
religion catholique, plus encore que toutes les autres enseigne la 
resignation d son sort, condamng figc^tmg et diconteilU Tambilion; 
c'est'd'dire, q'elle exalte le sentiment qui tend d rende les famUlis 
nombreuses et gu'elle refrouve ceux qu% tendent d diminuer le nombre 
des enfants." Pp. 397. 98). 

• Op, cit., p. 272. 

^^^ See Benjamin Kidd, Social Evolution, p. 295; also Ch. V. 
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birth-rate with developing intelligence. Sidney Webb" 
explains the high birth-rate among Catholics in England by 
reference to the fact that the Qitholic church absolutely 
forbids any r^^lation of the marriage state. Of the distribu- 
tion of this high birth-rate he says," " It is significant that 
Ireland is the only part of the United Kingdom in which the 
birth-rate has not declined ; that in Ireland itself it has declined 
a little in semi-Protestant Belfast, and not at all in Roman 
Catholic Dublin; and that in the towns of Great Britain the 
decline is least in Liverpool, Salford, Manchester, and Glas- 
gow — ^towns in which the proportion of Roman Catholics is 
considerable." Webb finds that amoi^ the metropolitan 
boroughs the highest birth-rate is " in those boroughs in which 
the Irish Roman Catholics (and the Jews who, in this respect, 
are in the same position) are most numerous.'* " Many 
economists have tried to correlate high and low birth-rates 
with conditions of poverty and wealth, but Webb shows that 
there is a closer correlation with religious belief than with 
economic conditions. As a matter of fact, however, poverty 
and religious belief are frequently found together since many 
people find compensation in religion for the lack of the material 
satisfactions of life. 

For a most complete and convincing array of statistics 
upon this subject, Mr. Meyrick Booth's article, " Religious 
Belief as Affecting the Growth of Population,"^^ should be 
consulted. Booth shows, for example, that, according to the 
Catholic Year Book for 1914, the birth-rate per 1000 of Roman 
Catholics in Great Britain was 38.6, while the average rate for 
the whole population was but 24.0. In the United States, 
among those states which, according to the religious census of 
1906, had a small population of Catholics, the birth-rate was 
low, averaging 15 or less per 1000. On the other handi in five 
states with a large proportion of Catholics, the birth-rate 
averaged about 23 or 24 per 1000.^* 

There may be a temperamental basis for susceptibility to 
religious belief, and temperament is hereditary. As Mc- 
Dougall says,^' basing his conclusions on studies made by Karl 

" The Decline of the Birth-Rate, Fsibimn Tract, No. 131, 1907: 

»« Ibid., p. 9. 

»» iWrf., p. 9. 

" In tie Hibbert foumai. Vol. XIH (1914-15) pp. 138-54. 

1* Booth's article is a careful study of the situatioii, and gives many 
tubles of statistics, which should be consulted by anyone who is not 
convinced of the importance of religions belief as influencing popula- 
tion increase. 

»• Op. cit„ p. 273. 
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Pearson,^^ about one-half of each generation is recruited from 
one-quarter of the preceding generation. The quarter with 
highest birth-rate is, as I have shown, the most religious portion 
of society. So far, then, as there is a temperamental basts for 
religious belief, and so far as temperament is hereditary, the 
religious temperament, and consequently religious belief, can 
not die out while the birth-rate is highest among those posses- 
sing the requisite temperament. 

The correlation between religious belief and a relatively 
high birth-rate is most conclusive evidence of the btologicad 
value of religious belief. If unbelievers are not so much' 
interested as others in founding families, then their unbelief 
perishes with them; while religious belief springs up in each 
new generation from a perennial source of vital human need. 

1^ See Karl Pearson, Chonces of Deaths 




A NOTE ON PEX-LAP5ES, INITIATED VISUALLY 



By June E. Downey 



The recent analysis by Dr. Roback^ of a number of pen lapses, and, 
in particular, his observations relative to the possibility of a pen lapse 
being set off by the visual perception of a word already written leads 
me to record a number of self -observations made on pen-lapses 
occurring spontaneously during rapid composition. 

My records were made immediately on recognition of the lapse. It 
was usually possible to call back the graphic cue and in other respects 
to snapshot the process. 

As a preliminary to the report I may say that in composition my cue 
is very distinctly acoustic- vocal-motor. There are present, in addition, 
hand-motor sensations, since the writing movements involve consider- 
able tension; and, also, a high degree of visual consciousness of what 
the written product looks like. Only under very great absorption in the 
content do I lose this consciousness of visual supervision. One conse- 
quence of this is that pen lapses rarely get past the visual censor; 
incipient lapses are apt to be detected in the niaking. Another conse- 
quence is, I suspect, the initiation of an occasional lapse through visual 
suggestion. I select the following cases for report, quoting directly 
with a few additions in parentheses, from notes made at the time the 
lapse occurred. 

1. *' Started to write 'coats' for 'goats.' After writing 'co,' I 
•topped and wondered what was wrong. The acoustic-motor cue was 
unambiguously 'goats,' but, visually, the 'co,' with a vague visual 
continuation of 'ats' seemed just as meaningful. There was consid- 
erable hesitation before correction was made Definite split between 

the auditory-vocal-motor cue and the visual report on the process. 
Was the origin of the lapse grapho-motor in nature ? (A more 
probable cause would seem to be the similarity in sotmd between the 

' c ' and the ' g.') Noticed later that the word ' color ' occurred in 

the line above, three inches to the left. Perhaps the sight of this 'c' 
suggested the lapse. ' Color-blindness ' was the topic of the paragraph, 
so that ' C ' may well have persisted in consciousness." 

2. "Wrote *world(s)' for 'words.' This lapse was corrected 
before ' s ' was completed ; ' s ' was on the tip of the pen when writing 

was halted and the correction made This lapse is interesting in 

that it parallels another lapse recorded the same day, ('coats' for 
'goats'). The word 'world' occurred in the preceding line, two 
inches to the left of the place where the lapse occurred." 

3. •' The auditory-vocal-motor cue was, clearly, ' give ' but I wrote 
'keep,' recognizing the lapse as soon as the word was written. Was 
unable to see any reason for such a lapse, then, recalling my observa- 
tion of a month before, looked up and to the left — sure enough! there 
was the word 'Keeps' first word in second line above, one and five- 
eifi^ths of an inch to the left" 

1 This Journal, 1919, 30, pp. 274-290. 
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4. *' Was uking notes on book I was reading. Wrote ' See Gattoo. 
p. 20g/ for 'See Galton, p. 209/ (Both G's were written in capital 
form but with a long down loop.) Distance from the 'G' in Galton 
to the interpolated 'G' was one and three- fourths inch. The graphic 
cue was largely visual, the number 209 as visualized on the page; no 
lip-motor consciousness. Possibly the lapse was due to grapho-motor 
perseveration, long down stroke on the 'g' (initial stroke on '9' and 
on ' g ' being similar) ; possibly there was a visual suggestion operating 
from the peripherally seen G." 

5. " Wrote on the margin of a theme I was correcting, ' Collected ' 
for 'Connected.' Sentence read, ' Should be parallel m form and 
connected.' It was about two inches from the first ' 1 ' in ' parallel ' to 
' r as written in ' collected.' 

6. ** Was intending to write ' On the other hand ;' I wrote, instead. 
'On the who(le).' The auditory cue was 'hand' but perhaps the 
word ' whole ' was there in the margin. Lapse was immediately 
recognized visually. After writing an account of the lapse I examined 
the writing tablet to see if a ' w ' had occurred in the preceding line. 
The word ' what ' was found in the line above, about one-half an inch 
to the right of where the lapse occurred." 

7. " Wrote in a letter * I've been hoping to see your article in print 
ere this. Of course it's hop(ing).' The verbal cue was definitely 
'Of course it's worthwhile.' The lapse was recognized visually at 
once. It would seem induced by visual suggestion. In the manuscript 
the first 'hoping ' is about two inches to the left and a half inch above 
the second 'hoping*.'* 

Other sorts of lapses were of course recorded. Perhaps most inter- 
esting of all are those which result in a hybrid word, due to coalescence, 
of the intended and of the automatic word. Sometimes introspection 
reveals an inchoate or confused meaning-consciousness, which is 
highly instructive. One or two examples may be given. 

8. "Wrote 'Emotent,' for 'Emotion constitutes the content' 
This lapse was recognized as soon as written. (No analysis)." 

9. " Wrote, ' Going to the door I saw Dig outstretched on the back 
porch.' There was a conflict in writing-cue between 'Nig' (name of 
our cat) and ' Dick ' (name of our dog) ; ' Dick ' prevailed as cue. It 
was not until rereading my notes next day tiiat I perceived the coales- 
cence of the two cues. This lapse escaped the visual censor." 

10. " In correcting a student's theme I started to write ' please ' for 
'believe.' Recognized this error when I started on the below-line 
stroke of 'p' (a visual and motor recognition). Auditory-vocal-motor 
cue was a blurred ' b-1-1.' I had just been thinking out instructionss to 
class. I intended to say. ' Please save this theme.' There was a 
perseveration of meaning which was influential, together with the 
similarity in sound between ' b * and ' p,' in causing the lapse." 

None of these lapses, except possibly 3 and 7 lend themselves to a 
Freudian interpretation. That Freudian lapses, motivated by uncon- 
scious complexes do occur I am convinced. I have, for example, 
written ' toxin ' when I meant ' tocsin ' and the like, but such lapses 
seen the exception, not the rule. 




APPARATUS NOTES FROM THE PSYCHOLOGICAL LABOR- 
ATORY OF CLARK UNIVERSITY. 

Protractor for Color^Mixing. The annular brass protractor for 
color-mixing, which cost over six dollars before the war, cotts constd- 
erably more now. Although it is verj satisfactory in use, it ta 
eseptnaivf when jnirchased m quantity tor laboratory courses where 
several experiments in color-mixing go on simultaneously. 

In the Gark Laboratory we have duplicated this protractor in a line 
eiifffaving that can be printed on cardboard. The cut prints an annular 
ring. 13 cm. outside diam. and 10 cm. inside diam, with a scale of 
single degrees marked on both outside and inside circumferences. The 
center of the print is marked with concentric rinss tfutt aid in pundiinf 
a hole for the disk-cutter. The outer circumference is cut entire^ 
about 'by the disk-cutter. In cutting the inner circumference a bar 
(2 cm. wide) is left to stretch across the circle and to support in the 
center another annular ring that fits over the spindle of the mixer 
and centers the proctractor. The bar and central ring could be made 
of metal and the cardboard scale cemented thereto, but it seems to be 
Mtiifacfory simply to cut the whole protractor out of the cardboard. 

When printed on 4-ply board this protractor is stiff enous^ to stand 
ordinan usage, and thin enough to permit accurate reading at the 
cd|e. It is easy to read half-degrees on both inner and outer scales. 

The Clark Laboratory will be glad to supply psychologists with 
these protractors, printed on cardboard but uncut, at cost which is at 
present about two cents apiece. 

ArtificitU Daylight. Although the type C-2 Mazda lights do not give 
an exact artificial daylight, they provide a constant illumination that is 
more satisfactory when colored papers are used (demonstqitions, the 
drill experiments in color, color preferences, etc.) than is uncontrolled 
daylight.^ The uneven illumination can be avoided by bavins -the 
la^ps frosted at an electrical store. The frosting reduces the iuumi- 
nation scarcely at all; and it makes the lamp less uncomfortable in 
direct view. E. G. B. 



Exposure Apparatus for Memory Experiments. An inexpensive 
form of anparatus for luccetsive exposures, • devised by the late 
Professor J. W. Baird, has been found to be of service for presenting 
the materials of memory experiments in elementary laboratory claaises 
and in group demonstrations. Nonsense syllables of black gunuoed 
letters, I in. high bv 0.8 in. wide, are pasted on cardboards, / in. by 
Syi in. These cards are then nude into a booklet by the use of 
gummed cloth tape* The tape is stuck on the bottom edges of the back 
of one card and of the front of the card behind it. In the same manner, 
all the cards are successively fastened into a booklet A blank card is 
put at the front of each booklet. It is convenient in pasting the letters 

» Cf . G. J. Rich, this Journal, xxx, 1919, 313-315. 

^ Cf . E. O. Finkenbinder, this Journal^ xxiv, 1913, 12. 
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on the cards to use a cardboard form with a rectanffle of the extent 
to be covered by the letters of the nonsense syllable cat from the 
center. This form is placed over the card on which the letters are to 
be pAsltd, .and assqres uniformity in both the fklaccment and the j|Mie> 
ing of the letters. The cards are then notched or 'indexed' across 
the upper edge so tfiat the experimenter can readily drop one page at a 
time. When the last card has been dropped, the booklet lies face 
downward on the table. The experimenter can then pick it up and 
give a second exposure of the series by again dropping the pages one at 
a time. 

The booklet can also be made with a blank card ftt the end and tfat 
cards notched or ' indexed ' on the side.* In this case the last blank 
page is attached by thumb tadcs to an upright bteckened board, ta 
whidi a narrow slot of a size correttK>nding to the notching on :the 
edge of the booklet is cut This booklet is held vtp in position bgr a 
small metal hook which is passed through the slot in the board ; and 
the eieposures are made by moving the metal hook upward orer ibt 
successhie exdstons in liie cards. This f owm of booklet has an advan- 
tage over the first in that the observer by its use is kss a(pt j|» >be 
distracted by the si^t of the hands of the experimenter S. W. F. 

•Cf. S. C. Fisher, PsychoL Mono, xxi^ (Whole No. 90), 1916, 55. 
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and the positional character of the qualitative attributes. 
Some years ago I described a demonst rational color pyramid 
(this Journal, xx., 1909, 15 ff.). I wish now to say a word 
regarding a set of four simpler (frame or outline) models 
that I have found useful for demonstration in introductory 
courses. Dimensions do not matter, though on general prin- 
ciples the larger the models are made, the better. 

The frames are built of light metal rods, blackened, whose 
ends are held together by cubical blocks of blackened wood. 
The blocks are bored to receive the posts of paper flags, which 
show the initials (or other symbols) of the terminal qualities. 
The rods further carry one or more sliding blocks for the 
similar indication of intermediate qualities. The frames thus 
constructed will stand on any face; the flags may be inter- 
changed for demonstrational purposes within the given model ; 
and wires may be stretched as wanted across surface-planes 
and interiors. 

The four models are the color double pyramid; the taste 
tetrahedron and the smell prism (H. Henning, Zeits, f. Psych., 
Ixxiii., 1915, 254 f. ; Ixxiv., 1916, 212) ; and a touch pyramid, 
here figured. 

TickU 






JVfck 



Strain ^^^^^j 

Pt€ssur$ 

I need hardly say that several of my determinations of the 
touch qualities are tentative, and that I regard their arrange- 
ment at best as only a rough approximation to the truth. I 
publish the figure because I think it marks the direction of 
recent work; because it may perhaps serve as the starting- 
I)oint of new experiments; and also for the more personal 
reason that I have shown the model in my lectures of the 
past two years, and that the observers in certain investigations 
shortly to be published from the Cornell Laboratory hav^ 
therefore been familiar with its terms and series. 




214 TITCHENER 

For the place assigned to heat, see F. Cutolo, this Journal, 
xxix., 1918, 445, 447 f . ; for what I have called * quick * pain, 
see E. Becher, Arch, f, d, ges. Psych,, xxxiv., 1915, 205. 
Warmth and cold for the present baffle me completely ; I can- 
not bring them into qualitative relation with the terms of the 
figure; but the fact that they are left outstanding — I admit 
that it is a real difficulty — cannot of itself discredit the figure, 
and can still less discredit the underlying idea. Finally, au- 
ditory sensations may be systematized in various ways; and 
I have no doubt that some sort of closed figure will presently 
be found adequate to them. So long, however, as tonality and 
vocality are in debate, it is hardly safe to propose an arrange- 
ment of qualities. 

4. Sewing Machine Motor 

I am indebted to Dr. E. G. Boring, now of Clark University, 
for calling my attention to this motor, which is sold under 
the name "Sew E-Z" or "Home Motor," by the Hamilton 
Beach Manufacturing Company, Racine, Wis. The motor is 
intended for use with sewing machines, and in other household 
operations. For color mixing in the laboratory it has various 
merits; it requires practically no attention and stands hard 
usa|[e. The motor is strongly cased, and its oil-cups are ac- 
cessible. It will operate on either alternating or direct 1 10-volt 
current. It runs in both directions: the direction is reversed, 
very simply, by loosening a set-screw and shifting the brushes. 

The motor is provided with a 6-speed rheostat, operated 
against a spring by a foot-treadle. The rheostat can be re- 
moved from its attachments, and turned by hand on the table. 
Thus separated, it is convenient and compact: 4 cm. high by 
7 cm. diam. The motor itself with its base goes within a 
15 cm. cube. The motor is light in weight, and though it is 
steady enough for ordinary color mixing must be clamped to 
the table if the discs are unbalanced (as in photometry by the 
Kirschmann method). 

The motor has very little power, but great speed. Boring's 
tests show that on no-load the six points of the rheostat give 
about 2000, 4500, 7000, 9500, 12000 and 15000 r. p. m. A 
load of discs largely reduces this speed ; but 20 cm. discs can 
be rotated on the fourth rheostat point at a speed of 4000 
r. p. m., whidi is ample to prevent flicker. 

The Cornell Laboratory has had the sewing machine motor 
in steady use since 1916, and the Qark Laboratory has recently 
adopted it. The current price (without discounts) of motor, 
rheostat, connecting cord and pulley is $18.50. 




NOTE ON THE EXPERIMENTAL STUDY OP 

ATTENTION 



By K. M. Dallenbach 



It seems necessary to reply briefly to two recent criticisms 
of my work on the experimental investigation of attention 
(this Journal, xxiv., 1913, 465 ff. ; xxvii., 1916, 443 ff.). 

(1) With the remarks of K. KoflFka {Zeits. f. Psych., 
Ixxiii., 1915, 281 i.) I am, if I understand them aright, in 
substantial agreement. But that, of course, is to say that I 
regard them as irrelevant, in so far as they are intended for a 
criticism of my method. Koffka, from the standpoint of his 
own theory of attention, attempts an analysis of the conditions 
of attention operative in my experiments. The conditions of 
observable clearness, however, mattered as little to my ob- 
servers as would the conditions of the appearance of two grevs 
in an experiment on the discrimination of brightness. Wc, 
by hypothesis, were observing a sensory attribute of the in- 
tensive sort, and were trying to correlate the quantitative 
changes of this attribute with objectively measurable varia- 
tions. Clearness was the starting point, not the end-point, of 
the investigation.^ 

(2) H. Henning (ibid., Ixxxii., 1919, 245) adopts a more 
polemical tone, and is led thereby into several inaccuracies of 
statement. These are of minor importance : the serious thing 
is that he has failed to appreciate the significance, in this kind 
of work, of the ' wrong ' judgments, and the interrelation of 
the Single Task and Double Task methods. He wholly misses 
the central fact of my results (though I naturally laid special 
stress upon it), that the curves of the 'right' judgments are 
skewed toward the higher, those of the ' wrong ' judgments 
toward the lower degrees of observed clearness. A reader 
who should take Henning's review as adequate to my paper 
would, therefore, be misled. 

^ Britz' Theoretische u. experimentelle Untersuchung ueber d, psychol, 
Begriff d. Klarhcit (1913) has been discussed by Titchcncr {Psych. 
Rev., xxiv., 1917, 43 flF.)- 1 have myself repeated and extended Britz' 
experiments, and give a critical account of the results in the J<mm. 
Exper. Psych. 
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BOOK REVIEW 

AmpaisuHgttkeorU dts Empfrndungsvorganges. By Juurs PiKixm. 
Leipzig, Johaim Ambrosias Barth, 1919. 

L Hrpotkeimfreie Tkeorie dtr Gegeniarhen. 104 p. 
Z Tkeorie der Kansonans und Dissonans. 34 p. 

These two cootribiitioos to the study of visual and auditory theory 
dcmrly takit root in a more comprehoisiTe doctrine of sensory phe- 
ifiwiff*ft in ceneral, which the author published in 1917 {.Sinmesfky' 
nologiscke Untersuckungen, Leipzig, 516 p.). It would seem that this 
htter doctrine has indelibly colored the University of Budapest pro- 
fessor's outlook upon data presented by the separate sense departments. 
The first part of the present monogr^h (published separately) ueats 
of Tisoal theory. Henng's views on this subject come in for Uie brunt 
of adverse criticifm. 

Bk and W are at opposite extremes of an uniform scale of bright- 
oessei which passes through a central or normal point of middle grey. 
Tbe somatic basis for the sensation of Bk is found in the complete ab- 
sence of that process which conditions W^^ and the basis for greys in the 
vtfying d^ees of partial absence of this process. The psychological 
antagonistic positivity of Bk derives from the representation in con- 
sdousoess of a normal middle point in this process to which the organ- 
ism has become emgesteUt, and as a result of which deviations in either 
dtrcdioo are perceived. The seeing of Bk, IV, and greys, then, is 
conditioned by corrective adaptation processes with respect to the main- 
tenance of an autonomous middle grey equilibrium. These adaptive 
cor r ect i ons tend to raise or lower the point of equilibrinm, from which 
in tnm it follows that diese same corrective processes in the direction 
of increase or decrease become prcater or less,— whence die phenomena 
of simtdtaneous contrast Positive after-images are due to the con- 
tinuatson of the adaptation process after cessation of stimulus; nega- 
tive after-images to the excess of adapution process after prolonged 
stimulation which is adequate to a new stimulus in the direction of 
greatest opposition to the previous sensation. 

For the phenomena of color tone, Pikler elaborates and expands the 
above tiieory. In rough, his position is somewhat as follows: Colors 
distribute themselves along a scale in accordance witii brightness values 
similar to the achromatic series. Each hue possesses a constant and 
^ specific " tint S is at the bottom of the brii^tness scale, R and G 
in the middle, and V at the top. The foUowing diagram represents the 
rdation of tiie achromatic to the chromatic scale : 

Dark grey Grey Light grey 

Btock ^Whitc 

Red blue Red Red yellow 
Blue . ^Ydlow 

Green blue Green Green yellow 

The phenomena of color vision are explicable only in the light of 
their brightness con|x>nents, since tiie somatic processes underlying 
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the latter are in reality the basis of the former as well. If this be 
true, then it is clear that B and Y, e. g., are antagonistic by virtue of 
their opposite location on the brightness scale. The same explanation 
given above for contrast, after-images, etc., is applicable to similar hue 
phenomena. 

Part 2 is an extension of the author's general adaptation theory of 
sensation to the field of audition. Strangely enough, consonance and 
dissonance is the only subject treated I 

The hearing of tonal intervals is fundamentally the perception of 
geometrical relations. We perceive in the octave the geometrical re- 
lation 1 :2. The upper tone is the same as the lower, only doubled. 
This is explained in terms of the adaptation theory by the arousal of 
a sensation process by the lower tone of the octave, and a corrective 
adaptation sensation process just double in size by the higher tone. In 
the case of the fifth, we have the geometrical perception of the higher 
tone half double the lower, i. e., we perceive the ratio 1 : 1-f 1/2, not 2:3. 
With the major third the upper tone is perceived to be the same as the 
lower, only one-fourth doubled, i. e., 1:1+1/4, instead of 4:5. These 
intervals are the only ones characterized by sameness of components, 
whence derives their consonance. All other intervals are perceived 
arithmetically, and the component tones are heard tmlike and dis- 
sonant. 

It is rather difficult to escape the conviction that facts of audition 
have here been forced into an hypothesis by dint of uncritical analogy 
with space perception. Remarks Pikler, " Der Gedanke, dass es auf 
dem Tonhoehengebiete geometrische Verhaeltniswahmehmtmgen gibt, 
ist, soweit ich sehe, bisher niemandem gekommen." How stupid psy- 
chology has been I 

C C. PIATT. 




BOOK NOTES 

An Introduction to Social Psychology. By Wiluam McDougall. 
Lond., Mcthucn and Co., 1920. 459 p. 

This is the fourteenth edition of this author's most important work. 
He has tried to deal with a difficult branch of psychology in a way 
to make it intelligible to the cultivated reader and without implsring 
any previous familiarity with psychological treatises on his part. 
There is considerable elaboration in Chapter 3 of a principle formerly 
enunciated, namely, that all emotion is the affective aspect of instinct- 
ive process. He combats the current view that imitation is to be 
ascribed to an instinct, elaborates his conception of sentiment in a 
somewhat new way, analyzes the principal complex emotions in the 
light of the conception of the principle laid down in an earlier 
chapter on instinct and instinctive process, and finally applies the 
results of his theories to the description of the organization of the 
life of emotion and impulse. 

The Problem of the Nervous Child. By Mrs. Elida Evans. (With 
an Introduction by Dr.C. G. Jung of Zurich.) N. Y., Dodd, Mead, 
1920. 289 p. 

After years of study of nervous children and parents by the psy- 
choanalytic methods of Dr. Jung, the author here presents an account 
of the part played in the present life of the adult by mentally bad en- 
vironment during childhood. The book has many practical illustra- 
tions of mistakes, and the cases showing how present nervous trouble 
in adults is directly traceable to childhood gives the work a certain 
interest for others than parents and teachers. 

Lehrbuch der Logik. By Th. Ziehen. Bonn, A. Marcus and E. 
Weber, 1920. 845 p. 

This comprehensive work is connected with the author's psychology 
and theory of knowledge but independent of them, as the work in 
pure logic should be. He deals first with the problem, then with the 
general theory of logic, with its relations to epistemology and psy- 
chology, the doctrine of judgment, and finally states his inferences 
and conclusions. 

The Ground and Goal of Human Life. By Charles G. Shaw. N, Y., 
Univ. Press, 1919. 592 p. 

The author here attempts a "treaty of peace" between the forces 
of individualism and those of social thought. In Book I, The Ground 
of Life in Nature, he deals with the self as thinker, the empirical 
ego, die surrender to naturalism; Part II of this first division dis- 
cusses the struggle for the joy, worth, and truth of life. Book II 
treats of the Goal of Life in Society, including the transvaluation of 
self and society, the repudiation of sociality, etc. Book III, entitled 
The Higher Synthesis, takes up the question of the joy, worth, and 
truth of life in the world-whole. 
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Life Movements in Plants.. By Sir J. C. Bose. Calcutta, Bengal Govt. 
Press, 1919. 597 p. 
This extremely able student of the physiology of plants here sums 
up his recent experiments, with considerable reference to those that 
have preceded. It is interesting to note that he has founded an Indian 
school of physiology, which is well subsidized and of which his country 
should be very proud. His ingenuity, originality, and independence 
of thought have enabled him to carry the subject of physiology of 
plants very distinctly beyond that which any of the many pioneers 
have attempted before. 

Education in War and Peace. By Stewart Paton. N. Y., Paul 
B. Hoeber, 1920. 106 p. 

Peace, no less than war, produces shell-shock, the symptoms of 
which interfere with individual efficiency, happiness, and social prog- 
ress. This work calls attention to the urgent necessity of making 
adequate provision in our universities for training investigators com- 
petent to undertake the solution of the vital important educational 
problems now confronting civilization. The chapters are: Human 
Behavior in War and Peace, War and Education, and The Psychiatric 
Clinic and the Community. 

A Beginner's History of Philosophy. By Herbert Ernest Cushman. 
Bost., Houghton Mifflin, 1919. 407 p. 

We have here Volume II, entitled "Modern Philosophy" (1453 to 
the present time). The author's work is intended as a textbook for 
sketch-courses in the history of philosophy and is written for the 
student rather than for the teacher. It is based on a background of 
geography and literary and political history, and its aim is to arrange 
and organize the material of the history of philosophy for the beginner. 
This volume begins with the causes of the decay of the civilization 
of the Middle Ages and ends with the philosophy of the nineteenth 
century. 

Studies in Contemporary Metaphysics. By R. F. Alfred Hoernl£. 
N. Y., Harcourt, Brace and Howe, 1920. 314 p. 

These studies are described as ** chips from a metaphysician's work- 
shop " or " blocks hewn out experimentally in the effort after a system- 
atic synthesis." They are like the painter's sketches or the sculptor's 
modelling in clay, which precede the finished work. The book consists 
of ten papers with a common animus but more or less independent of 
one another. He deals with the scientific method in philosophy, the 
philosophy of Nature, " doubting the reality of the world of sense," 
mechanism and vitalism, theories of mind, the self in self -conscious- 
ness, and religion and its philosophy. 

The Intellectuals and the Wage Workers. By Herbert Ellsworth 
Cory. N. Y., The Sunwise Turn, 1919. 273 p. 

The chapters here are: Equality, Proletarianism, Religion, Criti- 
cism, History and Freedom. Liberty, The Class Struggle and Fra- 
ternity, and Education: A Program for the American University. It 
is dedicated to Carleton H. Parker, whose name suggests the spirit 
in which the author writes. 
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Spiritual Pluralism and Recent Philosophy.. By C. A. Richardson. 

Cambridge, The Univ. Press, 1919. 335 p. 

This work is dedicated to James Ward from the inspiration of whose 

teaching it derives its main theme. The author's purpose is to present 

and defend the theory that the texture of the Universe is through- 

and-through .spiritual but he admits that he has been influenced by 

• the Neo-Realists of America and by Bertrand Russell. 

Pagan and Christian Creeds. By Edward Carpenter. N. Y., Har- 
court. Brace, and Howe, 1920. 319 p. 
In this book the author of " Civilization : Its Cause and Cure " 
propounds a new theory concerning the origin of religious rites and 
ceremonies to prove that Pagan and Christian cults had the same 
source. He deals with the astronomical and magical aspects of the 
subject, the rites of initiation, redemption, sex-taboos, ritual dancing, 
legends of the Golden Age, the Eleusinian Mysteries, and the progress 
of Christian thought. 

La Meccanica del Cervello. By Leonardo Bianchi. Rome, Bocca, 
1920. 425 p. 
This work sums up the extended investigations of the author on 
the mechanics of the cerebellum. 

Aphasia and Associated Speech Problems. By Michael Osnato. 
N. Y.. Paul B. Hoeber, 1920. 191 p. 
This is a summary of the subject up to date. 

communication — ^psychological terminology 

The Committee on Terminology of the American Psychological As- 
sociation is taking up for examination terms in the fields of Sensation 
and Cognition. Psychologists interested in the precise use of terms are 
invited to assist the Committee in its work by calling the chairman's 
attention to — 

(1) Psychological terms used with two or more different meanings 
(whether distinguished or not), and terms used indefinitely or ambigu- 
ously in contemporary writings. 

(2) Pairs or groups of terms which lead to confusion when used 
interchangeably. 

(3) Foreign terms needing definition or translation. 

(4) Books and articles containing systematic lists of cognate terms, 
or discussions of ambiguous terms. (Full references desired.) 

It is a matter of prime importance in any science to clear up double 
meanings and imperfect synonyms. The word feeling is used in 
standard psychological works with several different meanings. The 
words intellect and intelligence are used by some writers interchange- 
ably, while others draw a sharp distinction between them. There 
are many instances in the literature of both kinds of confusion. 

The Committee wishes to include a large number of such terms in 
its next report, either defining and distinguishing them or citing dis- 
cussions in easily accessible sources. This list will not be confined 
to sensation and cognition, but will cover the entire field of psy- 
chology. Will readers of this magazine assist the Committee to make 
the list fairly complete? 

Howard C. Warren, Chairman, 

Princeton University. 
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PSYCHOANALYSIS OF CHARLOTTE BRONTfi, AS A 
TYPE OF THE WOMAN OF GENIUS 



By LuciLE DooLEY, Ph. D. 



(Non. — I wish to make grateful acknowledgment to Dr. G. Stanley 
Hall, my teacher, for inspiration and encouragement received from 
him in the preparation of this paper. In its later revision I owe 
thanks to Dr. Edward J. Kempf for many helpful suggestions.) 

Introduction 

Few English authors, whether men or women, have been 
so much written about as has Charlotte Bronte. Biographers, 
critics, interpreters, have been busy from the day, in 1847, 
when Jane Eyre burst upon an astonished world, till 1912, 
when Miss May Sinclair, in her book called The Three 
Bronte's (1) gave us an appreciation and an interpretation 
that fully answered her own question, ** Why another Bronte 
book?" Miss Sinclair, with her always wonderful insight, 
has come very near to the psychoanalytical view of Charlotte 
Bronte's character, if not of her genius. There is very little 
to add to her interpretation of the novelist's attitude toward 
children, and she was the first to comprehend the truth here. 
Among others who have approached the psychoanalytical view- 
point, without any specific knowledge of Psvchoanalysis, are 
Swinburne (2) and G. K. Chesterton (3). A quotation from 
the latter will suggest the basis of this new interpretation. 
Speaking of Jane Eyre, in his essay on Charlotte Bronte in 
Twelve Types, Chesterton says : 

" Yet despite this vast nightmare of illusion and morbidity 
and ignorance of the world Jane Eyre is perhaps the truest 
book that was ever written. Its essential truth to life some- 
times makes one catch one's breath. For if it is not true to 
manners, which are constantly false, or to facts, which are 
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almost always false, it is true to the only existing thing which 
is true, emotion, the irreducible minimum, the indestructible 
germ." (p. 7.) 
and again: 

"Upon the whole, therefore, I think it may justifiably be 
said that the dark wild youth of the Bronte's, in their dark 
wild home, has been somewhat exaggerated as a necessary fac- 
tor in their work and their conception. The emotions with 
which they dealt were universal emotions of the morning 
of existence (the italics are mine) the springtide joy and the 
springtide terror. Everyone of us as a boy or girl has had 
some midnight dream of nameless obstacle and unutterable 
menace in which there was, under whatever imbecile forms, 
all the deadly stress and panic of Wuthering Heights. Every- 
one of us has had a daydream of our own potential destiny 
not one atom more reasonable than Jane Eyre." (Again the 
italics are mine.) 

The power of depicting and analyzing emotion in Charlotte 
Bronte, and the suggestion that it was derived from the 
psychical experiences of her early life are here the points that 
we focus upon. It is my plan (or hope )to show that it was 
the childhood of Charlotte Bronte, though not necessarily the 
' gloomy external features, that were the determining influ- 
ences giving shape to her literary art in later years, giving 
her much of the power she had, that compelling power that 
enchains our sympathies in spite of the flaws and errors picked 
out by critical intellects. I mean to show that it was the 
interaction of the family circle that gave her those infantile 
emotions, preserved untransformed by the processes of normal 
development and escaping from her pen with the force of 
dammed waters when, other outlets denied, she sought the long- 
accustomed outlet of literary composition, after adult life and 
experience had matured her powers. 

Her own testimony that her stories, to the very words, came 
to her whole and unalterable, out of what some of us now 
choose to call the Unconscious, is corroborated by the deep 
appeal, deeper than reason, which her works make to our 
feelings, an appeal that gains our intuitive assent to her every 
portrayal of the soul-life of men and women. It is deep 
calling to deep in a very real sense, and she could not possess 
this power unless the primordial unconscious soul of her re- 
mained unchanged and accessible as it does in the abnormally 
developed personality — ^the neurotic or the genius. There are 
reasons enough pointed to by every biographer, why she should 
not have, and could not have developed normally. There is 
evidence enough that she was essentially neurotic — in the 
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sense of nervous instability — that while not morbid she was 
certainly not normally healthy, and that her own inner life 
dwarfed for her all external experiences and gave her the 
materials out of which she created those soul-searching tales 
in which the inner life of woman is set forth as never before 
or since by any English writer. The secret of this tremendous 
power of passion in her fiction is emotional conflict in her 
own soul. This conflict involves a partial repression of one 
of its exciting causes into the lower strata of subconsciousness, 
but the emotional energy attached thereto finds its way out 
through the channel of novel writing with force unabated. 

And I wish to show that the initial impulse of this life-long 
conflict was that earliest of emotional complexes, the complex 
centering in family life, with father and mother playing 
the leading roles. It is a complex of ambivalent feeling 
toward a strong, stem, powerful, benevolent, adored father, 
who is loved and feared, obeyed and rebelled against, wor- 
shiped and hated, alternately, and, also, simultaneously. These 
feelings do not find, necessarily, an obvious expression, but 
they play their part on the stage of the child-soul, as psycho- 
analysis has shown. That the subject of this study, Charlotte 
Bronte herself, understood this phase of child psychology, 
as I shall try later to show, is demonstrated in her descrip- 
tions of childhood. 

From her life, from her letters, and most of all from her 
books, we find evidence that the father-personality was the 
dominant figure in her emotional life. The one great adult 
love of her life — the passion for her teacher. Monsieur Heger 
— was the natural outgrowth of this. The love grounded in 
an unconscious infantile bond to the parent goes out only to 
the person who, like the parent, is inaccessible, (4, 5, 6). The 
passion which she felt for the unchanging Father Imago, en- 
hanced by the bars set up against gratification of her desire, 
she attributed to her heroines, freeing them from the wall 
of thorns surrounding her own love, dramatically in Jane 
Eyre, where the mad wife perishes in a spectacular conflagra- 
tion, more conventionally in her later b«X)ks, where rank or 
creed, or race, constituted more vulnerable defenses. The 
infantile situation, however, is repeated vividly in each of her 
few tales, with identical elements. Only the externals are 
altered. In the author's personality the infantile character 
was preserved unchanged, a fact to which her many biogra- 
phers bear witness. The reason fur ilu^ ii easily seen when 
her emotional life is anaylscd. 

The tyranny of a close-knit fin^ i! ■ _, . , of a father, 
a long unbroken isolation in a glouui ..-.— ... 
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between her upbringing and that of all her fellows, were 
things that warped and set her apart. Yet the intellectual 
stimulus, the literary custom of the household, furnished her 
with a most fortunate road to achievement We must briefly 
survey the setting of this all-important period of life, her 
diildhood. 

Chapter I. Her Parentage and Childhood 

In every study of individual character we must take account 
of the hereditaxy background and the congenital disposition 
of the subject, because, however great the influence of en- 
vironment and experience, modem research has demonstrated 
that inherited character is the substratum on which the de- 
velopment of the individual soul must rest, in the last analysis. 
u The inherited disposition determines the specific nature of the 
reaction to conmxm stimuli, and so helps to create and to 
modily the environment that is alwajrs at work modifying 
it. This is clearly evident in every psychoanalytic study yet 
made. Only a responsive and sensitive nature can be far 
deflected from its normal course by tfie emotimial stimuli that 
are found to affect so profoundly the growth of the neurotic 
persmiali^ and the genius. In view of the facts of her 
nfe, CHiarlotte Bronte cannot be held an exception to this rule. 

Patrick Bronte, the father, was of an Irish peasant family ; 
he rose by force of intellect and ambition to the place of 
deigyman in the Established Church of England, having 
nam his way through Gunbridge University. He lived be- 
jfond his ei^tietfi year but was not, in his children's life time, 
M healthy man. He suffered from what was then called 
' fiypochondria, from cataract, and from nervous dyspepsia. 
Jn temperament he was not unlike his brilliant daughter, suf- 
. feting much from depression, but of indomitable will The 
mother died of cancer two years after the birth of her sixth 
diild. The two eldest children died of pulmonary tubercu- 
kMUS at the ages of twelve and eleven. Charlotte, the third 
duld, suffered an her life from a nervous instability tfiat took 
generally die mmrasthenic form but was often of a pronounced 
nvstmc mturef Emily and Anne, the youngest of the six 
dStidren died of tuberculosis at the ages of twenty-nine and 
twenty-eig^t. The only boy, Branwefi, was also of nervous 
' temperament which resulted in moral delinquency before it 
came to physical failure, and he died finally of tuberculosis 
figgravatra and hastened by dissij^tion and drugs. 

Here is a sufficiently tragic picture, with scarcely a re- 
deeming feature. Farther than the parents the family history 
is not pushed back in detail, but we can surmise that it could 
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not have been favorable, since in the two generations known 
there is not a single one whpse diathesis could be denomi- 
nated as " negative " or " good," The bright spot in the sor- 
rowful history is the extraordinary brilliance of most of the 
children, indeed there is reason to believe that both parents 
were above the average. Both had, written and while their 
works possess no merit to speak of it shows a temper and 
ability above the average to have written at all. The mother 
did not publish anything, but her one extant manuscript and 
her letters show some slight ability in literary expression and 
a delicate and genial wit. She was a native of Cornwall and 
the combination of Cornish and Irish blood may well be sup- 
posed to have resulted in unusual otiFspring. 

Of the six children bom to these parents at least three pos- 
sessed genius. These were Maria, who died too early for 
the flowering but who was an infant prodigy and who might 
have equalled her sister; Charlotte, the best known of the 
family; and Emily who was indisputably the most powerful 
mind of them all. It is a matter of dispute as to whether 
the boy Branwell really possessed the capacities credited to 
him in boyhood. If he did, they were blighted and destroyed 
by vice and disease. It seems fair to presume, from the rec- 
ords left of him that he might have been moderately suc- 
cessful in art or literature had he made the most of his talents, 
though it is unlikely that he would have commanded lasting 
fame. Of the two remaining children, Elizabeth and Anne, 
little can be said except that they were far below the others, 
and yet, perhaps because of the family environment, consid- 
erably above the average girl in intellect and originality. That 
a family of eight should possess three persons of genius and 
five of more than average ability is somewhat remarkable, at 
least. 

The isolation, the dreariness, the positive gloom, that char- 
acterized the home of the Brontes has been too often dwelt 
upon, yet it cannot be passed over here. Mrs. Gaskell's re- 
markable "Biography" (7) has left an indelible impression 
on the reader's mind of the wild, desolate moor, the grey, 
cold, blank, stone house, next to the Churchyard choked 
with graves, the rude village, the inhospitable climate and soil. 
And one of Charlotte's girlhood friends declared that this pic- 
ture was " not so gloomy as the truth." The fact that the 
children had practically no intercourse with others of their 
degree, or with anyone outside their family, until they were 
Hearing womanhood, must be ukcn inio account since it in- 
tensified the influence of heredity, of the family circle, and 
of the cheerless home, A.f inv rr,t^ ihere was no mitigating 
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and corrective contact with the outside world. The family 
situation, the family complex, which is the first influence on 
every life, and is likely to be the most important, is doubly, 
trebly, significant for Charlotte Bronte because it continued 
so long paramount. So long was it uninterrupted by normal 
external factors that when these factors came they could not 
achieve their proper effect. She remained fixed in her infan- 
tile mould, emotionally and temperamentally, although her 
intellect, well nourished, was capable of a marvellous growth. 
The influence of the family complex was still further inten- 
sified by the circumstance that it was a group of unusually 
strong personalities and that the father was always the domi- 
nant one of these personalities. 

Patrick Bronte's character was a contradictory mixture of 
reserved, sensitive pride and rugged stoicism, of sternness 
amounting to harshness and half-ashamed tenderness ; he was 
self absorbed but had strong fatherly feeling. I do not know 
how better to present him in an outline sketch than by saying 
that his was an intense and emotional nature that was never 
permitted free expression. Sensitive pride, and self con- 
scious shame kept an uneasy leash upon the natural feelings 
of his susceptible nature. He had " volcanic fires burning 
under his cold exterior" (Mrs. Gaskell's Biography). His 
was just such a character as I have seen in the energetic and 
ambitious American descendants of Irish Protestant Peasantry 
but I do not know enough of the racial, religious and per- 
sonal elements involved here to venture a guess as to the 
significance of this similarity. 

While the stories of his temper related in Mrs. Gaskell's 
Biography are now considered as the exaggerations and 
perversions of un-leamed servants it is very certain that he 
was not a comfortable man to live with. Not only was he an 
ascetic, and a cautious, cold, distrustful, almost suspicion^ 
recluse, but he was one in whom confidence could not bi 
reposed because his reaction could never be foretold. His 
children could never be sure of his sympathy, however care- 
fully he looked after their welfare, they could never freely 
share their joyous or sad moods, their hopes and fears with 
him, because they never knew when their frank self-expression 
might bring a rebuke. His presence imposed constraint and 
self-repression, even while they loved and honored him, and 
fully recognized his solicitude for their welfare. In that solici- 
tude he was very father-like in that he trusted his own judg- 
ment supremely and seldom thought of consulting the objects 
of his care as to their own views on the matter. Fathers 
with this character only a little less pronounced generally 
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esteem themselves and are esteemed by others as " good 
fathers," yet some neurologists know that they are more or 
less directly responsible for the plight of many a nervous and 
invalid girl and many a wayward and ineffectual boy. 

Some writers on the Brontes have drawn a dark and for- 
bidding picture of this father, while others have come to his 
defense with recitals of his fatherly concern for his children, 
his real affection for them, and his pride in them. All this 
defence only goes to show that he meant well and does not 
mitigate the unfortunate truth that his influence on their lives 
(and the most powerful of all influences it was) did not 
make for their happiness, although it had a great share in 
developing the genius of at least one of them. The conflict 

- of opposite mental traits, which his nature was not strong 
enough to sustain, brought about physical conditions of health 
that reacted again upon his mental life, intensifying the re- 
pressions and the asperities of his pride and his over-sensi- 
tiveness. How his hypochondria and gloom acted upon Char- 
lotte will appear more clearly in a later chapter, where her 
own physical and mental sufferings are treated. In her child- 
hood his physical condition undoubtedly acted upon her but 
it was his personality and his fatherly relation that had the 
formative influence. He was, quite naturally, the autocrat 
of the house, and he strengthened his position by setting his 
face stemty against any indulgence or possible encroachment 
on his absolute authority. He had an eighteenth century 
notion of the benefits of the " hardening process " for childish 
bodies and souls. He wished to make his children indifferent 
to all the pleasures of the flesh, to food, to dress, to society. 
He succeeded — only too well. Such a discipline involved 
many a needless deprivation, of which little children — un- 
questioning of the wisdom of their elders though they be^ 
must often keenly feel the injustice. Moreover — and this is 

. most significant — he was something of an absentee monarch — 
keeping himself shut up in his study, seeing the children but 
seldom. His rule would seem the more arbitrary, and the less 
reasonable and sympathetic, for this circumstance. 

Frau Lou-Andreas Salome in her remarkable analysis of 
adolescent and pre-adolescent girls contained in her hook fm 
Zwischenland (8) has shown the psychological effect ot the 
absent or otherwise distant parents in the story of Mascha and 
Dascha. Considering the feasibility of a certain infantine 
misdemeanor these two. whrnic father was far away and whose 
mother was dead, decided 'i' ' ■■ ' ' ' ■ i-i thtrt- was 

no one to care or to pu ■ ' ■ :: it would i>e 

pleasant, on the whole, tn ■ '" then: when 
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they did wrong! This feeling probably grew in the breast 
of little Charlotte Bronte in the first five or six years of her 
life for it is expressed in many ways by the orphan-heroines 
of her books. Her father was there, and he was ruling, but 
from a distant height, and he neglected details. He was not 
one to listen to small troubles and to settle disputes. This 
should have been the mother's place, and there was no mother 
after Charlotte was five years old. So it came about that this 
father inspired in his daughters submission, deference, fear, 
along with adoration which reached up to him over a cold 
chasm of neglect and unsympathetic repression. 

Mrs. Gaskell records that when, only a year or two before 
Miss Bronte's death, she visited at Haworth Charlotte's atti- 
tude toward her father was still that of a child. '' Mr. Bronte 
never seemed quite to have lost the feeling that Charlotte 
was a child to be guided and ruled when she was present, and 
she herself submitted to this with a quiet docility that half 
amused and half astonished me." 

This was when the father and daughter were more together 
than ever they had been in her childhood. More of tender 
intimacy in those early days would have softened the blighting 
effects of his strong hand upon her — effects apparent to the 
end of her life. 

It has been often remarked that the keynote of her char- 
acter was devotion to duty, and this was always shown as the 
duty of keeping her father's house and caring for him. 
Thought for him entered into every step of her life and con- 
trolled her choice. To others this devotion may have seemed 
unnecessary, to Charlotte's friend, Mary Taylor, it seemed 
wrong that talent of such a high order should be so confined 
and wasted, but it never seemed wrong or unnecessary to 
Charlotte herself, however much the other side of her nature 
rebelled. It is clear that her father's influence penetrated to 
the deepest springs of her nature. In her pathetically spirited 
answer to that letter of Southey's in which he advised her 
that *' literature cannot be the chief business of a woman's 
life and it ought not to be," she wrote, " I try to deny myself, 
and my father's approbation amply rewarded me for the 
privation." 

She came home from Brussels to devote herself to the 
care of her father and her father's house, she refused to 
leave him for Lx)ndon, after her fame had grown, she refused 
^ four offers of marriage and when she finally did marry, it 
' ^^, notwithstanding his opposition, partly for his sake. She 
loved him with a devotion that had yet its ambivalent side 
of fear, and not with the love of a woman grown, but with 
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that of a child, just as, in childhood, she loved him with a 
half womanly adoration. When an emotion is called forth 
before its time and is allowed to become paramount, it crystal- 
lizes, " fixates," to use a Freudian term, and the natural 
course of its evolution is stopped, it remains in something 
near its pristine form. So it was with Charlotte and her 
feeling toward her father. 

Mrs. Bronte was an invalid and scarcely saw her children 
after Charlotte was old enough to remember. The six tiny 
creatures ranging in age from ten to two, amused themselves 
and, for the most part, cared for each other. From the time 
Charlotte was three years old Mother was but a vague and 
unknown personality to her and she has but two or three dim 
and misty pictures preserved of the one who could have 
neutralized and sweetened the bitterness of her childhood. 
iDuring the years of Mrs. Bronte's illness her husband was 
much occupied with nursing her and the children were even 
more neglected then than after her death. Moreover they 
came so near together that Charlotte, just in the middle, could 
not have known the indulgences of babyhood lot^. She was 
but eighteen months older than Bran well, and then came 
Emily, one year younger than Branwell, and Aime, a year 
younger than Emily. Maria, the eldest child, was, at seven, 
a tittle mother to the others, and when she died, in her twelfth 
year, Charlotte took her place. 

From Mrs. Gaskell (7) I quote again, 

" Charlotte's deep thoughtful spirit appears to have felt al- 
most painfully the tender responsibility which rested upon 
her with reference to her remaining sisters. She was only 
eighteen months older than Emily (sic) but Emily and Anne 
were simply comrades and playmates, while Charlotte was 
motherly friend and guardian to both." 

The servants of Haworth Parsonage testify that there was 
" never such a bright, clever little child as Charlotte, and 
one had to be very careful what was said before her." Her 
after life, however, would be proof enough, to one who has 
studied the neurotic type to which she so fully conforms, that 
her feeling toward her father and sisters and brothers was 
precociously developed, that she projected herself into a some- 
what grown-up situation albeit in a perfectly childlike way, 
and that she suffered from strong conflicts ever afterward 
because this situation was too firmly fixed to niell and flow 
into the wider forms that should come wMhMpwing life. She 
was little wife and mother, in feeling, HBf st she was re- 
pulsed by the distant coldness and self-ab4K\in of the clufii. 
object of her solicitous love and care. fStC ( " "'""" 




230 DOOLEY 

Spread its chilling influence, but the fire burned all the stronger 
underneath. 

Then, in her ninth year, the shock of the deaths of Maria 
and Elizabeth, her elder sisters, came with devastating effect, 
and part of the horror of this was the physical and mental 
suffering that they, with herself, had undergone at Cowan 
Bridge School (the Lowood of Jane Eyre). Whether she 
ever blamed her father for placing them in that school we 
do not know but that this suffering left its mark no one who 
has read Jane Eyre doubts. The pathetic deaths of the two 
older, from tuberculosis, left the third little girl with a nar- 
rower circle, and with a sad blank, and threw her back yet 
more surely upon the attachments yet remaining. Maria had 
been a substitute for the lost mother, in her childish fashion, 
and after she was gone there never was another for Charlotte. 
She lavished her love upon Emily, during her girlhood years, 
but Emily in turn lavished hers upon Anne, and Charlotte 
never knew what it was to have her passionate tenderness 
returned in full measure by any member of her family — and 
her family was her world. No wonder that in her girlhood, 
and to the last days of her life she was slow to trust the affec- 
tion of friends and never dared presume on it. Never was 
a more loving and closer united family than the Bronte's yet 
Charlotte was, from the beginning, less loved than loving. 

After the mother's death her maiden sister. Miss Elizabeth 
Branwell, came to Haworth Parsonage to care for the orphaned 
family. She looked after the house and taught her nieces all 
seemly female accomplishments but she was never in any sense 
a mother to them and there is not a jot of evidence that they 
loved her. It is unanimously conceded by all biographers that 
she commanded their respect and esteem, and nothing more. 
The sojourn at gloomy Haworth was a hard penance to her, 
and moreover, her small and wizened nature could not pos- 
sibly comprehend the spirits of this nest of young eaglets. 
Much petty tyranny had the girls to submit to from her — well- 
meaning soul that she was — and it is not impossible that there 
was injustice and cruelty also, when they were small. I have 
seen childless women, who were affable and gentle in all other 
relations, behave with needless cruelty to little children left 
in their care, when attempting to discipline them, and I suspect 
that this is the result of their secret, desperate, sense of their 
own incompetence for the task, to which must be added their 
ignorance of the needs and nature of children. Such details 
of Mjss Branwell as havfc been handed down suggest the pos- 
sibility of this sort of a situation though I cannot state it as 
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a fact. Certain it is that her rule was irksome and that there 
was little sympathy between her and her nieces. 

We can imagine Charlotte smarting from her injustice and 
saying to herself that " if Father really knew " he would 
change all this. Father was still a powerful and somewhat 
unfamiliar being, benevolent in spite of his stringencies, whose 
potentialities were not all known. She would fancy herself 
in a closer, more intimate relation with Father, in such a 
relation as she saw pictured in the Wavcrly novels, with no 
stranger-Aunt imposing unwelcome tasks and delivcrii^ un- 
merited rebukes, a relation in which she should be his house- 
keeper (no need of Aunt !) and he would be her tender guard- 
ian and guide, such a guardian and guide as she made every 
female character in her books desire, in the later years when 
she poured her inmost soul into her writing. Miss Branwell, 
far from introducing an clement that could break up the 
Father-fixation of the little girl, only stret^hened it, as did 
every terrible calamity and shock that overtook her in her life. 

I have not once used the word " sexual " in working out, 
perhaps with too much elaboration, the relation of the child 
Charlotte Bronte to her father, because in the generally ac- 
cepted sense of the word there was nothing sexual in it. But 
the feeling is so closely allied to that which afterward becomes 
sexual, it shares so many elements in common with the adult 
development of sexual love that Freud was logically justified 
in calling it sexual in his own carefully defined sense. That 
Charlotte was jealous of the sick mother who took so much 
of her father's time and thought may have been. That she 
developed a semi-wifely feeling toward Father (as little 
orphan girls do) is certain. At any rate he was very jealous 
of any man who approached the grown-up Charlotte, as her 
own letters to her intimate friends testify. " He was accus- 
tomed to disapprove strongly of all marriages " says Mrs. 
Gaskell (7), and "he could not bear the idea of anyone want- 
ing to marry Charlotte." We have not discussed his side of the 
complex but this will suffice to show that it existed and had 
its reaction upon her own complex. 

This infantile fixation upon him, strengthened and stiffened 
by the narrow circumstances of her life and by each succeed- 
ing shock, grounded in a quick and sensitive nature, proved 
an effectual barrier, ever afterward, to normal adjustment to 
an external world, and normal growth of the deepest emotion 
of the soul up to new and more serviceak||Mfe|Mtak 

Her childlike character and appearana^^HP^fnuv bore 
witness to the partial arrest thai so On^^^^^^^^" 
velopment of precocious children. The ■ 
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becomes a naive, immature (in some respects), perennially 
young, adult — b, character that has often been noted as be- 
longing to the genius. Her smallness, her shyness, her quaint 
dependence and quainter independence, her quick impulses, 
followed by quick retreats, her piteous lack of self-confidence 
in company, contrasted with her certainty of the rightness of 
her conceptions in the world of creative imagination, all these 
and many more traits clearly revealed the child in her. " Even 
the curates perceived it," says Miss Sinclair (1). It was no 
small part of her charm. This arrest did not concern her 
intellect, for that was a giant of early and constant growth, 
it was purely an arrest of the emotional life. 

Chapter II. Her Adolescence 

It is in the adolescent period, indefinite as its limits are, that 
the girl becomes conscious of the feelings and impulses that 
were present in the child only in germ. In adolescence some 
childish traits and tendencies become intensified and matured, 
while others, because of the extensive changes going on in 
the body, and consequently in the Psyche, are converted and 
transformed into quite different shapes. The instability of 
the organism at this time makes almost any outcome possible. 
All things are held in solution as it were, and the precipitates 
that come out, sometimes one by one» far apart in time, are 
not always predictable. This period is at least of equal im- 
portance with the period of infancy, for if the trends of a 
life are rooted in infancy the direction and extent of their 
growth is determined in adolescence. New features seem to 
be added at this stage (see Hall's Educational Problems, Vol. 
11, p. 39) (9) and a new personality to be evolved from the 
undistinguished grub that was the child. 

In treating of Charlotte Bronte's adolescence the problem 
of what to include is especially difficult, for she was always 
adolescent psychologically, never reaching full emotional 
maturity. On the other hand, experiences and feelings that 
normally belong to adolescence came to her in the pre-adoles- 
cent period, as we have partly seen. In treating of this time 
when her personality first begins to emerge distinctly I must 
frequently, then, reach both forward and back, drawing upon 
mature experiences for illustration of what was transpiring 
in her adolescent years, and going back to childhood for the 
beginnings of some things that attained importance now. And 
just because of this chronological confusion Charlotte Bronte, 
is, perhaps, a valuable exponent of some of the deeper phenom- 
ena of adolescence. She was not a normal girl, either physically 
or mentally ; in her the adolescent traits were either under or 
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over-developed, but this condition of affairs makes for clear- 
ness in studying separate traits. 

There was not, in this case, the clear line of demarcation 
between infancy and puberty, as to knowledge and as to the 
attitude of the outer world that there is in most girls' lives. 
The knowledge of sex that so frequently comes to girls in the 
«arly teens had long been in Charlotte's possession. In that 
famous incident of the Mask, when Mr. Bronte had each 
child in turn hide its face behind a mask and then answer the 
question he put — this being his original method of gettit^ an 
insight into the minds of his children — Branwell, aged six, 
upon being asked how best to distinguish the difference in 
the intellects of men and of women answered, " By consid- 
ering the difference between them as to their bodies," and 
the others made answers showing an equal acquaintance with 
adult knowledge, from Anne, aged four, to Mana, aged ten. 
This is not surprising, as they spent their time reading classic 
■eighteenth century literature — with no expurgations — and the 
newspapers, playing and walking together on the moors, or 
listening to the talk of the servants. And, as noted in the 
previous chapter, the servants found it necessary to be very 
careful of what was said before the sharp and clever little 
Charlotte. 

If any sort of sex trauma, such as Freud is accustomed 
to pre-suppose in the childhood of hysteric cases ever occurred, 
however, there is no rea)rd of it. Her precocious brother 
Branwell may have been responsible for some harmless indis- 
cretion, or the acquaintance with a certain Haworth family, 
which acquaintance was discontinued when that family became *~-^ 
involved in scandal, may have affected her sensitive mind. ; , 
There is no necessity for laying stress on either supposition. 

In adolescence, with the dawn of self -consciousness and sex- 
consciousness, the girl is likely to develop a new shyness 
with her father (8), a new fear of him, and, especially If 
he be uncomprehending and tactless, as he too often is, to turn 
to her mother and transfer to her the romantic devotion that 
formerly belonged more to her father, while the mother had 
been hitherto a useful person, taken for granted. At this time 
she may idealize and glorify her mother, not knowing that she 
is really glorifying Motherhood that instinct that is now 
stirring newly in her. Sex-conscioiisness 
shame and fear and the budding girl t 
and preferably to her mother, as a refuge, 
find sympathy there, as ofltn enough happt 
do not always remember iheir own girlhood. 
herself violently to some citl|^^|oman oldel 
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And this attachment, whether to her mother or to another 
woman, forms a very important part of her development and 
education. By a normal course of development, by imitation 
of this mother ideal, she comes to fuller self-knowledge and 
to a natural and merely wholesomely restrained interest which, 
as self-knowledge grows, is toned down from the extrava- 
gances of its expression in the first years of adolescence to 
the womanly norm. The superfluous sex energy and emotion, 
unutilized in the late-marriage regime of civilized society, is 
expended in the " frantic friendships " with other girls and 
with the mother or her substitute, also, in a measure. It is 
at this time of transference to the mother that the bisexuality, 
carried over from childhood, and just beginning to pass pre- 
ponderantly in one direction may become dominatingly either 
homo- or hetero-sexual. It is now that relations with father 
and mother, or with brothers and sisters, may tip the scale, 
already inclined by childhood experience, definitely in favor 
of homo-sexuality and celibacy, or of normal sexuality. The 
tendency of childhood may be reversed. If the fear begotten 
of too close attachment to the father gets the upper hand 
celibacy may be the result, although the desire for her true 
birthright burns not less fiercely below the level of full con- 
sciousness because it is self -repressed. Both potentialities 
exist until the end. 

After refusing her first proposal of marriage Charlotte 
Bronte wrote to her most intimate friend, whose brother, it 
chanced, had made the proposal, " I shall probably be an 
old maid, but then I made up my mind to that fate when I 
was twelve years old." By which she meant that at twelve 
she had begun to fear that she would be an old maid while 
she hoped that she would not be. The conflict had already 
begun prematurely between two sexual forces, the one leading 
forward to normal wedded life the other pushing back to in- 
fantile fixation. From this came the changed character of 
the girl after her twelfth year. The bright, merry, inde- 
pendent little girl described by Haworth servants was gone 
and in her place was a shy, shrinking, self -distrustful, anti- 
quated little woman, a budding girl already blighted, who was 
never to fulfill her promise or come to full flowering because 
the right elements of psychological environment were lacking. 
Quietism, over-rigid self-discipline, and austerity accompany 
the changes of adolescence sometimes instead of the exagger- 
ated attention to dress, the giggles, and excitability, that are 
more often observed, and the former, like the latter, may be 
a passing phase, the obverse side of the same phenomenon. 
Charlotte did not grow beyond this phase, she remained ado- 
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lescent, with the subdued and cramped outer shell of her 
confining a flame within that burned always with the intensity 
of adolescence. 

It was noted that '* she had a desire almost amounting to 
illness of expressing herself in some way — writing or draw- 
ing, (7) (Gaskell, p. 246). It is strange what a yearning the 
whole family had toward drawing. They lacked the power 
of execution, not of conception." Charlotte worked much at 
drawing in her early teens, and we remember that she made 
Jane Eyre proficient with the pencil and brush. Like 
Leonardo, Thackeray, and her own brother Branwell, she 
was undecided as to whether the pen or the pencil should be 
her medium of expression, but some expression there had 
to be, since the conflict and repression of her inner life pre- 
vented the outlets of a normal girlhood. Thus only could 
she assert herself. Her schoolmates say that she could not 
say " No," or oppose any one without gathering up all her 
strength and resolution for the ordeal, yet she never allowed 
her real thoughts and opinions to be influenced by any one. 
The line between the outer and the inner personality, showing 
the duality of her nature, is clearly marked. 

There was no mother for Charlotte to turn to in this time 
of need, and no truly motherly person, not even an elder sister. 
Her father could not be the recipient of girlish puzzles and 
questions. He became at once more than ever a stranger, and 
better known, as girlish reticence and sensitiveness grew, and 
as understanding of the adult character, with consequent dis- 
illusion, developed. Charlotte was turned back upon herself 
and now for the first time she seeks an outlet in writing. By 
this means she placed herself on a level with father and 
mother. The year that she was thirteen saw an enormous 
output of the little books, still extant in their microscopic 
script, that she so conscientiously catalogued in 1830 ** making 
in the whole twenty-two volumes," she says in conclusion. 
These were tales, sketches and poems, with some introductory 
bits that give a photographic view of life in Haworth Par- 
sonage, and which have been quoted so often in Bronte lit- 
erature that I shall be content with this mere mention of her 
literary activity in these years of dawn. 

A more normal girl would have kept a diary. Charlotte's 
self-repression was too great for this. She poured her energy 
and her outraged feelings into objective forms, refusing to 
use even her own name. These Juvenilia are almost all prepe- 
trated in the name of ''^||tt^^ord Wellesley, Ehike of 
Wellington," her hero. '^jj^K^l^d^^^ ^^^ feelings were 
taking the outward and ^^^T ^HfeH|AHHiH^iense of 
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duty. If reverence, duty, and obedience to authority are traced 
by the Freudians to the Father-ideal in boys, how much more 
is the parent-fixation potent in girls, whose whole life is so 
much more confined to the family circle and bound up in it? 
The partial substitution of duty for love is traceable to the 
ambivalence of feeling that grew up toward her father as her 
sex-consciousness brought about a withdrawal from him, and 
as her imperative need of mothering at this critical time in- 
creased her sense of frustration and exclusion. In part this 
inner experience is to be deduced from her self-depreciation, 
her excessive shyness, her lack of freedom of expression, 
at this time, but more from the moral consequences later ob- 
servable, and in the subject matter of her books. Parenthood 
is a theme little handled in them, the heroines are invariably 
orphans obliged to make their own way, often misunderstood 
and unappreciated. The parents that are depicted, are, with 
the exception of Mrs. Bretton, in " Villette," brought in with 
some unpleasant complication of feeling or circumstance that 
shows the subject to be a painful and difficult one. The 
influence of her father and of her feeling toward him is shown 
most clearly of all, however, in her attitude toward her few 
friends, both when she was in her teens and also later. A 
quotation from Mrs. Gaskell's Biography may serve to point 
out this: 

" I am not sure whether Mr. Bronte did not consider dis- 
trust of others as a part of that knowledge of human nature 
on which he piqued himself. His precepts to this effect com- 
bined with Charlotte's lack of hope made her always fearful 
of loving too muchy of wearying the objects of her affection, 
and thus she was often trying to restrain her warm feelings 
and was ever chary of that presence so invariably welcome 
to her true friends. According to this mode of acting, when 
she was invited for a month she stayed but a fortnight." 

I think we are justified in thinking that it was not from 
her father's precepts alone but also from his example and 
his attitude toward herself that she derived this deep rooted 
fear of asking too much, and of prestuning too far, of loving 
where she could hope for no return. She herself expressed 
in letters to friends the same sentiment that Mrs. Gaskell has 
described, and in her first letters to Ellen Nussey, after 
leaving Roe Head School, at which time she was sixteen, she 
expresses surprise that Ellen has kept her promise to write, 
and has still an affection for her. The sense of her own 
inferiority, the habit of self-depreciation, was not altogether 
due to her sense of inequality in relation with her father, how- 
ever, it had other roots as well, but these might not have 
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come to full growth had not this complex given it the impetus. 

It is here that her only brother, Branwell, plays a rather 
important part in strengthening the complex that begins to 
be truly sexual. Branwell was, next to his father, the impor- 
tant member of the family, in whom the family hopes and 
pride centered. Charlotte's clearest recollection of her mother 
was of seeing her playing with Branwell in the parlor of an 
evening. Branwell was given special instruction and care 
by his father while the girls were left more to their Aunt. 
Miss Branwell, the aunt, was extremely partial to her one 
nephew, as is only to be expected. Anne, who copied facts 
more literally in her books than ever Charlotte did, has given 
in The Tenant of Wildfell Hall (10) a little scene between 
mother, daughters, and son that reproduces many a scene 
in Haworth Parsonage between aunt, nieces and nephew, in 
which the girls are made to give way to the spoiled boy. The 
mother in the story goes on to say: 

" You know. Rose, in all household matters, we have only 
two things to consider, first, what's proper to be done, and, 
secondly, what's most agreeable to the gentlemen of the house 
—anything will do for the ladies." 

Apparently Charlotte submitted to this doctrine, and idol- 
ized her brother as well, during the first years of adolescence, 
but her idol was soon broken and little of her love survived 
the spectacle of her brother's self-degradation. 

The policy of the household, with its distinction between 
male and female tended strongly to increase her self -deprecia- 
tion, while it fostered a subconscious rebellion that never found 
full expression but sharpened the conflict of her soul and made 
- her in some ways a forerunner of feminism. It was in 
adolescence that these things were most keenly felt, in ado- 
lescence that her feelings toward her brother were strongest 
and most clearly ambivalent, her loving pride having its reverse 
side of resentment and anger. When at Roe Head School, 
in 1832, she writes to Branwell, "As usual I address my weekly 
letter to you because to you I find the most to say." 

Branwell never doubted his superiority to his sisters nor 
failed to act upon that assumption, so voluntary subjection to 
her father was supplemented by subjection to a brother — and 
both subjections had their obverse side. Branwell's moral 
defection later was a shock not to be minimized though it had 
not the importance in determining her literary tendencies that 
some have attributed to it. It was of secondary importance 
to a more fundamental complex. 

With her sisters her rcUtion grew conslantly more dear 
and intimate. Etiillv r: \- ■■■ 'liarlotte in age, was the best 
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beloved. Charlotte has confided to a friend that she loved 
the masculine traits in Emily especially. ** I think a certain 
harshness in her character only makes me cling to her more." 
Emily too has her relation to the father-complex in Charlotte 
through these stem qualities. Emily was unresponsive and 
incomprehensible, like her father. ** I think Emily seems the 
nearest thing to my heart in the world," Charlotte wrote, in 
maturer years, when Emily was dying. Another strong motive 
in her attachment to Emily was the mother feeling, which, 
as we have seen, developed very early in Charlotte, and, I 
believe, came to such ripeness in her adolescent years, that 
it preceded and arrested the growth of normal sexual instinct, 
forming that complex of emotions which makes childlessness 
a bitter grief, not less bitter because its true nature is hid 
from consciousness, and blocks up the only avenue to mother- 
hood by usurping the place whidi true adult love should fill. 

From the dawn of the Christian Era men have ttxaUedQ^' 
motherhood above all else in woman, making the Virgin 
Mother the supreme ideal, free from every contamination of 
mere man. In India and other oriental lands there have been 
Virgin-Mother cults, as well. But what this ideal means 
to women is a question that has been little investigated. Psy- 
choanalysis has shown that many neurotic women have what 
may be called the '' Madonna Complex," by which they suffer 
from an intense longing for children and at the same time 
from as intense a loathing of the sex relation, and of men. 
This complex is generally showing itself in adolescence and 
is traceable in part to an early FaSier-fixation, to the disgust 
and horror arot^ed by first uiowledge of the true nature of 
marriage, and in part to the transference in adolescence to 
the mother, if this remains fixed. 

When Charlotte was fifteen her father made a serious and 
wise effort to counteract the warping effects of Haworth and 
seclusion by sending her to the pleasant school of Miss Wooler 
at Roe Head. And after this he encouraged visits from and 
to her school friends, but it was too late to alter her character. 
She was always a shy and reluctant stranger among the hearty 
and healthy girls of the school. She would join in none 
of their games, for she did not know how to play, and her 
physical weakness, her short sight, and habit of self-deprecia- 
tion, did not give her the courage to try to learn. She made 
two friends here who were her friends for life. She never 
made friends who were not life long friends, indeed, for she 
was slow to be won and hard, but very tenacious of what 
she had won. As we have seen, she was distrustful of 
friendly advances but she eagerly clung to whatever she 
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loved, with the force of her pent up affections, when once 
she dared to love. To Ellen Nussey she gave her whole 
heart, and Mary Taylor had a warm place in her regard also. 

She never gushed as many young girls do, but that he^ 
friendship had a true homo-sexual element (in a purely psy- 
chological sense) is indicated by many expressions in her 
letters, only one of which will suffice to quote, since it is preg- 
nant with meaning. After Ellen had returned home from' a 
visit to Charlotte the latter wrote, " I do miss my dear bed- 
fellow. No more calm sleep!" She always suffered from 
insomnia. When she had her dear friend beside her she 
could sleep however. Freud (11) has a case of a little boy 
who developed hysterical symptoms in order to be allowed 
again to sleep with his mother. We can not draw too close 
a parallel here, however, as Charlotte's experience cannot be 
traced directly to habits of childhood. The transference is 
more roundabout, from a remoter source. 

It was at Roe Head School that the final weight to her 
conviction of physical inferiority was given. She was always 
small and " undeveloped " as she herself said. She was sto(^ 
ing and near sighted, and she was beginning to suspect that 
she was ugly. Children generally do not know that they are 
plain unless their ciders impress it upon them but the adolescent 
boy and girl begin to question. We may remember how 
" Emmy Lou,"* when a girl of fourteen, sat down before her 
glass and wondered if she were pretty. Charlotte suspected 
that she was plain but was not sure, and had not thought too 
much about it, till blunt Mary Taylor, at Roe HeaS, told 
her that " She was very ugly." Years afterward Mary 
apol<^zed and Charlotte said, " You did me a great deal o{ 
good, Polly," But " Polly " had done her anything but good. 
Long afterward Miss Bronte made this strange confession to 
Mrs. Gaskell: " 1 notice that after a stranger has once looked 
at my face he is careful not to let his eyes wander to that part 
of the room again." Nothing could have been farther from 
the truth. She was singularly attractive in spite of her irregu- 
lar and ill-proportioned features, for her wonderful eyes, and 
the fire and glow of her personality diverted attention from 
any merely physical imperfections. But the effect of all this 
upon her already shrinking spirit is incalculable, and it greatly 
augmented the shyness from which she suffered and the diffi- 
culty she had in adjusting herself to new surrounding's and 
personalities. A robiisl and cheerfully insensitive nature 
would have thrown off these fears as to personal unallractive- 



* Emmy Lou, Her Book and Heart," by Gttn 
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ness, though indeed it can do no good to any girl to be told 
that she is ugly. If she really is so she will find it out. 
• Charlotte keenly felt her differences from the others. To 
Ellen she wrote, in the later adolescent years when she was 
Hearing twenty, "If you knew my thoughts and the dreams 
that absorb me, and the fiery imagination that at times eats 
me up, and makes me feel society, as it is, wretchedly insipid 
. . . you would pity and, I dare say, despise me. I have 
some qualities that make me very miserable, some feelings 
that you can have no participation in . . . that few, very 
few, people in the world can at all understand. I don't pride 
myself on these peculiarities, I strive to conceal and suppress 
them as much as I can, but they burst out sometimes and then 
those who see the explosion despise me and I hate myself 
for days afterwards.'' 

This is true adolescent sensitiveness, full of the self -con- 
sciousness of her own unique personality, aggravated by the 
Bronte family-sensitiveness and her strong family-conscious- 
ness which set her apart from the rest of the world. Within 
the four walls of Haworth Parsonage were people who under- 
stood her — and nowhere else in the world. At another time 
she told Ellen how little she could bear ridicule and how light 
banter that no one else would care about entered into her very 
soul and rankled. She tried not to care, and so drove the 
itxm in deeper. There is a complex of reasons for her super- 
sensitiveness and I hardly know to which can be given the 
priority. There was heredity, there was the early reaction 
to her father's neglect, there was the strong feeling of phy- 
sical inferiority, and tfie consciousness of her unique back- 
pound, training, and d^dhood. Girls in their early teens 
are ptxme to studi sensitiveness; Charlotte Bronte never out- 
grew, it. 

The result of her feeling of isolation and inferiority is 
readily seen in her schooldays. ** She was an indefatigable 
student; constantly routing and learning; with a strong con- 
viction of the necessity ai^ value of emication, very unusual 
in a giri of fif teen«'' (/) We may seek a forallel to this in the 
psychoanalytic study of Lecmardo da Vind, who made all 
knowledge his province. But study alone did not suffice 
her, as it did not suffice Leonardo. She spent her leisure time 
in ** making out," L e., in imagining stories, and with these 
At used to entertain her sdioolmates at night She had done 
this with her brothers and sisters from the time she could talk, 
but, as vire have seen, the creative faculty received a great 
forward impulse the year that she was thirteen. She asserted 
her own worth in the one possible wav when she fascinated 
her schoolmates with her stories or exodled them in the school- 
room, like all diildren whose interests in real life are few 
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she compensated for the lack by living in a brilliant world 
of im^nation. As an outlet for repressed longings, and affec- 
tions she had her imaginary heroes and heroines. Some of 
these heroes kept their place in her heart for years, but of 
all of them the Duke of Wellington (not, of course, a fictitious 
character, save as she invested him with fictitious adventures 
and traits) was the chief. She worshipped him for thirty 
years, from the time that she was five years old, or less. She 
said she admired him most for his self-collectedness, and for 
his strong sense of duty. The first was a trait which she 
could never acquire, the second the trait that she made it 
her chief aim to possess. The Duke of Wellington was the 
. lay figure on whom she projected her own ideal personality, 
her ideal of a man and mate, and her ideal father-man. 
He was truly her idol, embodying all that she thought worthy 
of worship, a father-surrogate, possessing just those qualities 
that her father conspicuously lacked. 

Yet, none of her writing at this time, vivid and imaginative 
as it is, gives any distinct promise of the genius that flowered 
as late as her thirtieth year. This is because the passion that 
makes her novels so true, so fresh, so fiery, was not yet full, 
and it proves too that her genius was truly the prwluct of 
emotional rather than of intellectual factors. Her intellect 
was precocious, but it was long before the supreme moment 
came in her emotional life that fused and crystallized the scat- 
tered and formless impulses of the girl's heart and caused the 
insupportable pressure of grief and disappointment to force its 
way out by the channel of fiction- writing. 

The account of her adolescence is not complete without 
mention of hysterical symptoms already showing themselves. 
Many of these are common in adolescent girls and pass away 
with maturity. With Charlotte they persisted. She was given 
to inner speech such as is described in Hall's " Educational 
Problems " in the chapter on the " Budding girl." (9) She 
held dialogues with herself in which she really seemed a 
dual personality. She has put many of these into the mouths 
of Jane Eyre, Lucy Snowe, and Caroline Helstone, characters 
in her books. Caroline Helstone speaks of these " senseless 
ejaculations " which we utter when alone and when thinking 
of a painful passage in our lives which fills us with mortifi- 
cation and which we would fain forget. These ejaculations 
are sometimes senseless to the speaker herself, as they come 
from a train of associations running outside the focus of 
consciousness. A young girt of my acquaintance used to 
exclaim " Mother !" when alone, and then stop, startled, be- 
cause, so far as she knew her Mother was in no way < 
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nected with her train of thought. Psychoanalysis easily re- 
vealed a mother-complex. There is no record to tell us the 
substance of Charlotte's inward speech. She did not keep a 
diary to reveal her thoughts, so we can only guess that this 
trait was the expression of conflicting trends of personality. 
She was superstitious, believing more or less in ghosts and 

^ banshees, in portents and presentiments. The wind foretold 
disaster, as is set forth in the early part of Villette, con- 
cerning Miss Marchmont's death, and again in the wonderful 
last chapter. The terror inspired by the moving light de- 
scribed in Jane Eyre, in the *' Red room " incident was 
taken literally from an experience of her own at Roe Head 
school and it is said that her health failed from the time of 
that shock, and she was finally compelled to go home. Dreams 
were very significant to her. She took them as prophetic of 
disaster, and no wonder, for she suffered from frightful 
dreams both at this time and later, when sickness and death 
were always threatening. We may recall the dream that Jane 

., Eyre had on the eve of her weddmg, of carrying a little wail- 
ing child that would not be stiUed This was a recurrent 
dream of Charlotte's and she thought it an evil portent. It 
was partly an expression of the repressed motherhood wish 
but is capable of a deeper inteipretation. The child is repre- 

V sentative of the dreamer herself, suffering and not to be com- 
forted. It might truly bode disaster, in a different sense from 
that in which she took it, in the sense, rather, in which our 
dreams do forecast the dangers of which our subconscious 
selves, sensitized to currents of feeling, are dimly prescient, 
while yet the perils are hid from the light of consciousness. 
''Oh, my prophetic soul, my Uncle!" cried Hamlet (12) 
when the ghost revealed the name of his father's murderer. 
Hamlet's feeling of guilty fellowship for him who murdered 
his brother for the sake of possessing his brother's wife was 
the prophet here. Even so Charlotte Bronte felt that the 
unbelievable disaster might happen — the disaster of betrayal 
of her one great love — for her father — and therefore she 
attributes this recurring dream of her own to Jane Eyre on 
the eve of Jane's wedding — ^the wedding that was forbidden 
because the bridegroom had a living wife. 

A striking dream of her early adolescence which she re- 
corded in one of her ** little books " was that of finding herself 
in a cave under the ocean, of feeling the terror of the walls 
heaving and cracking, of the floods about to overwhelm her. 
Then ttie scene dianged to a desert and a roaring lion rushed 
toward her while she remained rooted to the spot. The latter 
half of the dream is typical of the dreams of g^ls and women. 
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There are few who do not dream of the pursuit of a lion, 
a bull, or similar animal, from which they are unable to 
escape. (4.) 

The first part of the dream is more complex and compre- 
hensive. It symbolizes, first of all, her situation in life, 
hemmed in on every side, unable to gratify her deepest desires, 
and cramped and held back from any sort of freedom in life 
by the force used to repress these desires. According to the 
studies in dream interpretation of C. F. Jung (The Psychology 
of the Unconscious, Chap. I.) moreover, the dream of the 
cave and the water would represent the regression into in- 
fantile pre-natal life, the first Paradise. The threat of the 
rupture of the walls would be the threat of birth into a 
harder, more perilous world. This dream finds many parallels 
in the dreams and fancies of praecox patients. 

As for normal manifestations of interest in the other sex 
she had little opportunity for such things until she was sixteen, 
but it never seems to have touched her. She met her school- 
mates' brothers and all the curates of Haworth vicinity and 
none of them interested her, so far as we know. There were 
two proposals before her twenty-fifth year, one romantic, since 
it was love at first sight, and one very unromantic, since the 
gentleman was looking for a suitable matron for his school, 
but she refused both with exemplary calm. The coquetries of 
girlhood were quite foreign to her. When we know that she 
really had strong sexual feeling, when we see the part that 
the sex theme plays in her novels, we must ask why it did 
not give itself preliminary exercise in the ordinary way given 
to young folk and we point, by way of answer, to the family- 
complex. Segantini (13) with his mother-complex and his 
one love may be cited as a somewhat parallel case, and also 
Leonardo da Vinci (14), who never wooed any woman. Ex- 
act parallels in the psychoanalytic literature of genius it is 
difficult to find, because there has been little study devoted 
to women. With her self -consciousness and her strong self- 
repression she found it as impossible to join in this social 
game as to join in the ball games of her school mates. And 
as for real love, it was given already to the shadowy ideal 
sh^>ed by the father of her childhood and so firmly was it 
driven to cling to this form by the experiences of youth, it 
could never be transferred to any lover that did not call forth 
identical feelii^. 

The hysterical symptoms of headaches and back aches, of 
insomnia, lapses of memory, food-taboos (when at Roe Head 
she would eat no animal food) nervous terrors, obsessions of 
gloom, were present in the period from her thirteenth to her 
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twenty-second year, especiaUy toward the last, but they greatly 
increased with her maturity. 

One more point in this important period of her life remains 
to be touched, and this is her religious experience. She was 
very reticent on this point, only confiding in Ellen Nussey, 
when goaded to it by that young woman, who was an Evan- 
gelical fanatic during her adolescence. Charlotte felt her 
own lack of true religious feeling, judged by Ellen's standard, 
and suffered from the consciousness. But with maturity she 
regained her poise and took her religion as she took her daily 
bread. Had the morbid stimulation come from a more in- 
fluential person than Ellen it might have done her lasting 
harm, but so far as I can see, the hysteria of religion passed 
from her with the close of the adolescent period, and never 
played an important part in her neurosis. She was never 
either devotee or sceptic. Her nature found other more con- 
genial outlets, and she kept the faith of her father in much 
her father's fashion. She found consolation and support, 
and a goal for aspiration, in her religion, but it played a sub- 
ordinate role. 

Chapter III. Facing Life 

The dual nature of Charlotte Bronte's character, and the 
ambivalence of her emotional being show most clearly in her 
mental experiences when, maturity reached, she had to face 
life for herself, to choose her place, and to determine the field 
of her activities. Ambition and the desire for independence 
ran high, thrusting her out into the world where she might 
mingle with others (and she cherished hopes of overcoming 
her shyness and being cheerfully social and practically com- 
petent) where she might earn her own living, and make a 
name. This represented the nuuculine side of her, Q one 
chooses to call it so, meaning by the word less a matter of 
sex than the class of aggressive characteristics generally at- 
tributed to the stronger sexT} It was the self assertive side, 
the ^oistic, the side that rebelled against restraint. 

But, pulling against this restless ambition, making it easy 
to yield before obstacles, causing her to feel a secret relief 
when her plans came to naught and ai^ aggressive proceed- 
ing or adventure in the world of affairs was rendered im- 
possible, according to her view, was the passive, feminine, 
timid, self, that could not tear itself loose from the bonds of 
family life, from the shelter of the little world of home, and 
from the strong attachment, above all, to^ her father which 
was easily the strongest attachment of her life. She never 
doubted that it was her duty to remain with him, however 
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differently others might see the case. It was this self that 
conquered in the end, and condemned her to a sad and soli- 
tary life, for the struggle did not end, and it was never a 
complete victory. The other ambitious self neither died nor 
slept. The success of her books brought some relief, but 
such success could not fully satisfy her. It was impossible 
that she should ever be satisfied, for the conflict-shaken soul 
in her demanded disparate rewards. In these years of facing 
life, when the two selves seemed balanced— of equal strength 
—occurred the events that gave the final impetus and the final 
shape to her creative genius. 

Her first attempt to earn her own living was in the obvious 
path of the governess, first at the school of her old teachef 
Miss Wooler, later in two private families, successively. The 
former position she left on account of ill-health, and in the 
others she was neither happy nor well, but she gave up the 
work for family reasons, and for plans of setting up a school 
of her own, with her sisters. This plan of a school of their 
own was cherished for years, and actually attempted. For 
Charlotte it was a welcome compromise, which would enable 
her to win independence and yet keep the family life, severed 
from which she suffered cruelly. The school keeping plan 
looks absurd to us now, in view of her splendid talents, but 
we must bear in mind that her talents did not reach their 
full development until she was thirty, that she herself was 
not fully convinced of their worth, and that school-teaching 
seemed the only enterprise possible to women of her class, 
at that time. So she looked to it as the goal of her fermenting 
desire to have a life of her own. 

The career of a governess could not be successful because 
of its dependence on others and because of her physical and 
mental unfitness for such duties. It has been thought that 
the chief cause of this mental unfitness was her lack of love 
and sympathy for children. That this was untrue and that 
it was rather her great love for them, unable to express itself 
easily because of the painful complex involved. Miss Sinclair 
has well shown in her book " The Three Brontes." The proof 
she brings forward is largely that which psychoanalysis would 
offer; namely, the ability shown by Miss Bronte to win the 
affection of children when left untrammeled by the inhibi- 
tions suffered in contact with other adults, the passionate 
sympathy with the sufferings of childhood expressed in her 
works; the pleasure so great that it became a tender and 
exquisite pain which she describes as Lucy Snowe's feeling 
in caring for the ailing little child in " Villette," her shyness, 
which is really a fear bom of pain, in approaching them; 
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and, with significant emphasis, the dreams recorded in her 
works and in her life. 

A young woman who participated in an experiment on 
word association (15) gave the following protocol of her asso- 
ciation with the word child: 

*' I had a feeling that I cannot quite express when I saw 
the word child. A feeling I always have when I see a little 
child. A feeling as if I should like to cry." This young 
woman possessed the physical symptoms of hysteria suffered 
by Charlotte Bronte; psychoanalysis showed a strong attach- 
ment to her father in childhood, followed by a conversion 
into rebellion and resentment in adolescence, when she identi- 
fied herself with her mother, and accompanied by an intense 
repugnance to the physical elements of marriage and mother- 
hood. 

Another young woman with similar physical symptoms and 
a similar infantile and adolescent emotional history always 
experienced a rush of tears to her eyes upon the sight of 
children in a group, or under any circumstances that empha- 
sized the idea of childhood. No conscious emotion accom- 
panied her tears; they came as a surprise to her and were 
mexplicable. This began about the time she was seventeen 
and continued until, in her middle twenties, she submitted 
to psychoanalysis. After learning the true state of her feel- 
ing toward diildren, and that the painful experience was 
due to her repressed desire for motherhood, the peculiar 
reaction ceased. Perhaps these two examples will be suf- 
ficient to show on what grounds I base my belief that Charlotte 
Bronte suffered from a painful complex of feeling with regard 
to children. Her mother-instinct found an object, but not a 
satisfying one in the care of her younger sisters. They were 
too near her own age. The care of other women's children 
under circumstances that constantly reminded her that her 
right in them was small necessarily gave her more pain than 
pleasure. 

It is just here that her experience as a governess is im- 
portant for her inner history, for in this experience she suf- 
fered shocks that served to strengthen the complex and to 
deepen the repression in which she held this well developed 
fundamental instinct of her nature. She suffered shocks from 
the children themselves whose unregenerate behavior dam- 
aged the tender ideal of childhood her inmost mind had cher- 
ished. When the youngest little Sidgwick threw a Bible at 
her one such shock was received When the same little 
fellow impulsively caught her hand and said, ** I love 'oo, Miss 
Bronte," and his mother exclaimed, horrified, " Love the gov- 
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emess, my dear ! " a deeper shock than any was given. For 
it was not merely the wound to her pride and self respect, 
it was the driving in of the realization that she could have no 
real part in the children for whom she cared, and that she 
was cut off from the realm where she most longed to enter. 
Small as the incident was, it acted, with other conditions of 
her unwelcome servitude, to limit her still further in her emo- 
tional scope, to cut off one more possible avenue of self-ex- 
pansion and of wholesome sublimation of the great biological 
instincts. It drove her back to the more infantile forms of 
love, denying to her anew the natural and legitimate means 
by which a woman's ego transforms itself in the service of 
others. 

Just what the resulting complex of feeling was has been 
so well described by Miss Sinclair that I shall take the liberty 
of quoting her phrases in part, not only because I cannot better 
the description but also in order to defend myself in advance, 
by this frank quotation, from the charge of plagiarism. While 
I do not agree with her that "the love of children was the 
key to Charlotte's nature, the heart of the mystery that was 
Charlotte Bronte — for I take it to be only one of the keys, 
I cannot do better than let her speak for me in describing 
the actual content of motherly feeling in Charlotte. 

" She was afraid of children, awkward with them. Such 
passion has sh3mess . even its perversions, when love 

hardly knows itself from hate. Such love demands before 
all things possession. It cries out for children of its own 
blood and flesh. I believe that there were moments when it 
was pain for Charlotte to see children borne and possessed 
by other women. She hid her secret even from herself, as 
women hide these things. But her dreams betrayed her, after 
the way of dreams. All her life, I think, she suffered because 
of the perpetual insurgence of this secret, impassioned, ma- 
ternal longing." (The Three Bronte's, by May Sinclair, pp. 
63-66.) 

We have seen how in Charlotte this passion was prematurely 
roused, and how the intertwined sex-complex or father-daugh- 
ter-complex worked to make its gratification impossible, and 
it naturally follows that the secret, unrealized knowledge that 
it must inevitably be so balked imparted to it a content of 
well-nigh unendurable pain. The result of this accompani- 
ment of the thought of mothers — ^and children — is seen in the 
subject matter of her books, in Jane Eyre, where it works out 
as a gloomy and harsh characterization of the mother, and 
in Shirley, where she makes the much-suflFering Mrs. Pryor 
fear to claim her daughter, because of the new suffering she 
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might bring to her — and never in literature, I think, has there 
bem a more subtle analysis of maternal feeling in its less 
obvious phases. It is a dramatization of her own inward 
struggle between love and hate, desire for, -and fear of, the 
most precious possession of living beings. In the end, accord- 
ing to the story, love conquers, and so, also, had there been 
time enough, the resistance imposed by fear and deprivation 
might have conquered for Charlotte. But she died just before 
she was to become a mother, and the illness that accompanied 
/ her whole period of pregnancy had a psychogenic element, as 

V if, indeed, her soul as well as her body were rent by a con- 
flict between life and death. 

The next significant event is the going to Brussels for 
further education. This has not the great significance at- 
tached to it by Shorter (16), Reid, (17) and others, who hang 
her whole literary career upon it, but it has significance as 
expressing a ptubse of the complex of feeling with which 
she faced life. The desire to go to Brussels came as an 
irresistible longing to get into larger places, to see, to know, 
to feel life in torger aspects. It was the legitimate expression 
of the expanding ego. But from another aspect it was a put- 
ting off of the achial responsibility entailed in gripping life 
at close quarters. It meant a prolonging of the novitiate, 
always welcome to passive characters, who eagerly seize the 
excuse of the necessity of learning more before they begin 
to do. Their fear of actual life is such that they dread the 
taking of an active part even while they long for it and dream 
of adiievement Sudi was Charlotte Bronte's unconscious 
attitude, while her conscious rationalization of her action was 
the perceived necessity of knowing French and German before 
fkA cmild hope to get pupils for her school. She was twenty- 
six when she went to Brussels, and she revealed her feelings 
about her new departure frankly to her old friend Ellen : 

'' I ¥ras twenty-six years old a week or two since, and at 
ripe time of life I am a school girl and on the whole 
very happy in that capacity. It felt very strange at first to 
simnit to authority instead of exercising it, to obey orders 
instead of giving them; but I like that state of things. I 
returned to it with the same avidity that a cow that has long 
bem kept on dry hay returns to fresh grass. Don't laugh 
at my simile. It is natural to me to submit and only un- 
natural to command.'' 

She reveals more of herself than even she knows, and her 
timile is a telling <me. The pleasant pastures of childhood 
were far more eratef ul to her man the roaring crowded streets 
of adult life. She found it hard to finish growing up, in plain 
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words, and welcomed this temporary return to childhood and 
tutelage. She liked to be ruled better than to rule, although 
she liked to be forced by circumstances or by the right person 
into submission; she could not openly choose it, as the more 
advanced and conscious part of her rebelled. Each of her 
heroines in turn, Jane Eyre, Shirley, Lucy, and Frances, illus- 
trates this twofold attitude. The ultimate, unhampered, choices 
we make, in almost any situation, are sure to be those which 
most satisfy the demands of our buried, our subconscious 
selves, as Freud has well pointed out in his, Psychopathology 
of Every Day Life (18). Charlotte Bronte exemplified this 
principle in her going to Brussels and in her subsequent de- 
cision to remain at home in order to minister to the needs of 
her family. 

At Brussels she came under the influence of Monsieur 
Heger, principal of the school at which she studied, and to 
his influence upon the development of her intellectual powers 
and upon her emotional life as well, many writers have not 
hesitated to attribute her success as a writer. She studied 
French literature and composition under him, and the devoirs 
prepared by her at that time, as well as more spontaneous writ- 
ings have been preserved. Reference to them will dispose 
satisfactorily of the claim that his teaching greatly influenced 
her style of literary form. The school exercises are school 
exercises — nothing more. They are brilliant as such but 
give no more indication of genius than did the numerous 
stories and poems written before this time. The question of 
his influence upon her emotional life is not so easily disposed 
of. Until three or four letters of hers that were given to 
the world by Monsieur Heger's son and published in the 
London Times (19) in 1913 the debate as to whether or not 
Charlotte Bronte was actually in love with Monsieur Heger 
was warm among Bronte enthusiasts. As it was the only 
possible grand passion in her life Clement Shorter, Sir Wemyss 
Keid and others of less note afiirmed it and based upon it the 
emotional outbursts in her novels, which we are now tracing 
to deeper sources, while not disregarding this one. Others 
(notably the women), Miss Sinclair, and Mrs. Gaskell, stoutly 
denied it, maintaining that Charlotte cared for her teacher, a 
married man, in the innocent way that an admiring and de- 
voted pupil does care for a favorite teacher in such cases. 
This sort of mingled reverence and adoration, coupled with 
a mischievous delight in the teacher's shortcomings, which 
Charlotte certainly evinced, does resemble a real adult 
''as the mist resembles the rain." It is a faint adumb: 
of the real love, founded, like that, on the father-flxati< 
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it fades away and leaves no scar behind when adult life 
really begins. That this was the true state of affairs between 
Charlotte and her teacher, whose favorite pupil she was, I 
believed until those letters, above mentioned, came to my at- 
tention. They are of far too private a nature to have been 
given to the public, which is the reason why they have been 
held back so long. They show that Charlotte Bronte really 
loved M. Heger with a truly adult passion. They show also, 
however, when taken in connection with the other letters writ- 
ten at the time, that she was never full conscious of the nature 
of her feeling. M. Heger was a married man and this was 
enough to censor the truth from the page of her consciousness. 
But she suffered keenly, from the time when in her second 
year at Brussels she began to feel it most strongly until 
several years later, when all communication with him was 
broken off, and when the success of her books brought wider 
interests. 

To any who have read Mrs. Gaskell's Biography, or Bronte's 
novel Villette, the hero of which is a spiritualized and glori- 
fied M. Heger, the relation of this love to the previous emo- 
\ tional history of Charlotte Bronte is obvious. M. Heger 
answered every requirement of the father fixation. Like her 
father, he was arbitrary, passionate, severe, yet often kind. 
He gave his pupil that flattering share of his interest that made 
his comings and goings, his praise and blame, the emotional 
interchange between them the one excitement, the one ex- 
perience that lent color to her days, that at the outset supplied 
an emotional tension suflicient to keep life from going on 
too tamely and flatly. It was not until the second year, after 
her sister Emily hid gone home, leaving her alone, that the 
attachment took possession of her as a true passion. Emily 
had kept open the bridge to the childhood home, had in some 
sort represented the compromise that she was continually try- 
ing to make between the old demands and the new. With 
Emily gone the new attachment grew stronger and stronger, 
while all the powerful resistances inherent in the situation 
created a conflict quite severe enough to account for the 
depths of misery that are depicted in her letters of this time. 
It is significant that no attachment whatever was formed 
to Madame Heger. Between Charlotte and this lady existed 
a growing dislike, more aggressive on the Madame's side as 
she suspected, before either of the principals did so, the feel- 
ing of the pupil for her husband. 

Toward the close of this year of conflict there came news 
of conditions at home, at Haworth Parsonage that were wel- 
comed as a call of duty, a legitimate excuse for return thither. 
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Her father was losing his sight, from cataract, and, under the 
pressure of grief over his son's disgrace, was taking to drink 
as well. Emily was at home, while Anne, the other sister, 
was governess in a distant city, the aunt had died the year 
before. Only Charlotte could rescue her father and, racked 
by a new conflict, she determined to go. The parting with 
her teacher held a bitterness that she made no attempt to 
disguise, even though she did not realize its depth. Yet there 
was still a hope for her, she felt, in the work she planned to 
do. The return home was but an interlude, she had no thought 
at this time that daughterly and sisterly duties were to mon- 
opolize her. She was happy to be at home again in this year 
of 1844, her twenty-ninth year, the crisis had not yet come and 
she did not realize the inner conflict. 

It is just at this point that too much has been made of the 
attachment to Heger — a hopeless and unacknowledged attach- 
ment to her, with her standard of morality — by those who have 
accepted it from the first. It was not this passion only that 
she poured out in her romantic fiction, it was not this store 
of repressed feeling alone that forced her to write. 

In all the struggles between opposing desires that had beset 
her from childhood up to this, her twenty-ninth year, there 
had always been the hope of successful and satisfactory solu- 
tion in the future. In all her reluctances and retreats at the 
threshold of life, through all her tardiness in entering upon 
full possession of her womanhood she had held the bright 
indefinite hope of youth that life held something fair and 
lovely, and the fulfilling of all heart's desire for her. All 
that had gone over her was preliminary, she had not yet begun 
to live. The loss of hope did not come upon her return home, 
but later, when the situation there forbade her carrying out 
her plans for work. Soon after this another avenue of ex- 
pression, was closed to her. This was the cessation of her 
correspondence with M. Heger, in Brussels. The very fact 
that much of the nature of her feeling for her teacher remained 
unconscious to herself made its consequences more significant 
in her life. 

So far as we can determine the correspondence with M. 
Heger, which had been her great comfort and stay, pro- 
viding as it did a human outlet for her affections most satis- 
fying to her needs, came to an end definitely sometime in 
1846. The last published letter (19) was written November 
18, 1845. She did not then accept the fact that she must write 
no more. Mrs. Gaskell has stated that the letters were dis- 
continued because the teacher requested Miss Bronte to send 
them to a secret address, in order to escape the censure of 
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his wife. The notes and comments that appeared in the 
London Times in 1913 (20) following the publication of the 
letters, tend to deny that such a request was made. It is 
scarcely possible at this date to determine the truth, and for 
the purpose of analyzing the affective life of Charlotte Bronte 
it is scarcely necessary. What we do know is that the letters 
meant much to her, and that their cessation was a blow severe 
enough to precipitate a conflict which ended in a new and 
complete repression of her feelings. How much the writing 
of these letters meant to her is sufficiently indicated in the 
following passage from the letter written November 18, 1845 : 

" To forbid me to write to you, to refuse to answer me, 
would be to tear from me my only joy on earth, to deprive 
me of my last privilege — a privilege I never shall consent 
willingly to surrender. So long as I believe you are pleased 
with me, so long as I have hope of receiving news from you, 
I can be at rest and not too sad." 

In her books she found again a channel for the outpouring 
of the feeling that had gone out, under some restraint to 
M. Heger. That the final realization that she was cut off 
from her dearest friend was the sting that drove her to the 
passionate expression of spirit fotmd in Jane Eyre seems 
to me a plausible theory. I do not see any way, at present 
of confirming this by the fixing of the dates of the writing 
of The Professor, of Jane Eyre and of her final renuncia- 
tion of communication with her friend. The Professor 
was offered for publication in 1846, Jane Eyre was written 
that same year, begun while she was in Manchester with her 
father, who was there to undergo an operation for cataract. 
I cannot think otherwise than that an emotional change in 
the author is the only probable way of accounting for the 
contrast between the fiery romantic atmosphere of the one 
and the cold and colorless story of the other. 

Had she admitted to her own mind the full realization of 
her deep love for her teacher, the faulty but lovable master 
whose personality most completely satisfied the demands of 
her ideal, had she attempted to fight it in the open, probably 
she could not have depicted her own love story with such 
moving power and fidelity to the essence of womanly feeling 
as she did. Facing the problem and dealing with it frankly 
would have set free the emotional energy involved in conflict 
in some more conmion-place and direct way, as the results 
of Freudian psychoanalysis demonstrate. It is because a large 
part of her conflict remained sub-conscious that it could find 
a perfect and uncensored expression in creative, imaginative, 
writing. The continuity of this love experience with the in- 
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fantile love-lixation upon her father is shown in the treatment 
of her child -heroines. The two experiences were of one 
mould, her adult passion only the result of that close psychic 
union with her father too firmly knitted in childhood ever to 
be broken. That the unrequited passion for M. Heger was 
the necessary agent for bringing her to the necessity of artis- 
tic expression as an outlet for otherwise hopelessly repressed 
feeling there is no need to assume. That such a passion was 
ncessary to the development of her emotional power is also 
an untenable assumption. The essential elements were all 
present, this passion happened to be the precipitating agent, 
but out of her original Father Complex her need for emotional 
expression would have grown without the aid of any new love 
experience. Had she not hit upon a mode of expression 
which suited her capacities as writing did, she would not im- 
probably have met the mental shipwreck seen in dementia 
praecox cases of similar antecedents. 

Through most of the year 1844 she was trying to start a 
school there at Haworth Parsonage. She knew she could not 
leave home at present but she hoped to get pupils to come 
to her and her sisters there, with the thought, perhaps, that 
the future might permit removal to a more favorable location. 
Before there were definite prospects of securing any, however, 
Branwell's disgrace, through misconduct at the house where 
he was employed, had brought him home, and between remorse 
and weakness he had become a drunkard and an opium eater, 
making life in the parsonage a night-mare, and the reception 
of pupils impossible. The plan whereby a start in life and 
independence were to have t«en won crumbled to ashes. Her 
father's blindness kept her at his side, or so she felt, and 
Branwell's degradation made it impossible to carry out her 
plan at home. At last the choice was forced upon her and 
in anguish of spirit she made it. It was the only choice pos- 
sible to her nature, it was the choice that naturally grew out 
of her spiritual development but it cost a terrible price, the 
price of seeing the hope of youth go out finally; of seeing 
her life bounded forever by the grey walls of Haworth Par- 
sonage, with no prospect of independent being and, it seemed, 
no prospect of the larger life ottered by marriage, which she 
had not really consciously given up, for who would ever seek 
her at Haworth? Even had new vistas not opened for her 
at Brussels, it could not have satisfied her to remain at 
Haworth. 

The life in Brussels with the growth of a new passion had 
almost converted her from an emotional, pent-up, but powerful 
dreamer of dreams into an active woik-a-day woman. Hear 
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what she writes in the interval before her second year there, 
in 1843. " There are times now when it appears to me as if 
all my ideas and feelings, except a few friendships and affec- 
tions, are changed from what they used to me; something 
in me, which used to be enthusiasm, is tamed down and broken. 
I have fewer illusions; what I wish for is active exertion — 
a stake in life. Haworth seems such a lonely, quiet, spot, 
buried away from the world. I no longer regard myself as 
young — indeed I shall soon be twenty-eight and it seems as 
if I ought to be working and having the rough realities of 
the world, as other people do. It is, however, my duty to 
restrain this feeling at present, and I will endeavor to do so." 
She had not then given up hope. Had she been able to 
realize the desires that then filled her, however, we should 
never have had Jane Eyre, though we might have had 
books from her pen, books, which if we may judge by what 
she wrote before this critical year of 1844 would not have 
lived for half a century. 

By the first of the year of 1845 she had made her decision, 
for her friend Mary Taylor, who went to New Zealand soon 
after, wrote of her, to her biographer (7) : 

"When I last saw Charlotte (in January, 1845), she told 
me she had quite decided to stay at home. She owned she 
did not like it. Her health was weak. She said she should 
like any change at first, as she had liked Brussels at first, 
and she thought there must be some possibility for some 
people of having a life of more variety and more communion 
with human kind, but she saw none for her. I told her very 
warmly that she ought not to stay at home, that to spend 
the next five years at home, in solitude and weaJc health, would 
ruin her; that she never would recover it. Such a dark 
shadow came over her face when I said * Think of what you'll 
be five years hence!' that I stopped and said: 

" * Don't cry, Charlotte !' 

" She did not cry, but went on walking up and down the 
room, and said in a little while : ' But I intend to stay, Polly.' " 

To clear sighted Mary Taylor, with a mind fifty years 
ahead of her time on the "woman question," Charlotte's 
sacrifice always seemed wrong. 

After this time Charlotte herself wrote to a friend, "All 
the days are alike, heavy and lifeless. Undoubtedly my duty 
directs me to remain at home. . . . There was a time 
when Haworth was a pleasant place to me — it is not so 
now. ... I long to travel, to work, to live a life of 
action. . . ." 
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Yet it must not be forgotten that her disappointment had 
its reverse side of relief for her shrinking soul, which feared 
activity as much as it craved it. Many, if not all, of our 
bitterest disappointments bear with them an unacknowledged 
relief from some dreaded or ill-carried responsibility. 

With the vanishing of the School bubble the three sisters 
turned more seriously than before to writing as an outlet for 
their restless minds and a means of supplementing their scanty 
living. No doubt the work of each was a stimulus to the 
others, but to Charlotte, most famous of the three, full power 
had not yet come. The Poems, published in 1846, and 
The Professor, written mostly in this same year, while 
possessing merit, are very far separated from the fire and 
intensity that characterized Jane Eyre, To explain this 
disparity in works produced so near together in time Miss 
Sinclair has suggested that the reading of Emily Bronte's 
IVuthering Heights may have awakened her to the neces- 
sity of pouring her fiery spirit unrestrained into Jane Eyre. 
Such an explanation is plausible but appears inadequate. 
Jane Eyre gives the impression not of conscious effort, 
but of being the resistless outpouring of feeling and imagina- 
tion that could not be restrained. 

That she happily chose a more suitable medium of ex- 
pression in Jane Eyre, a more direct channel for liberation 
of her spirit than the poems or the story of The Professor 
furnished her would account for a small part of the difference. 
In The Professor she attempted to project her personality 
upon a masculine personality, and was unable to perform this 
operation successfully because she could not sufficiently detach 
from herself the qualities and emotions she tried to depict. 
She was cramped by the artificiality of her creation. In her 
later successful books she drew only the characters she really 
knew— chiefly herself, her father, or M. Heger, and Emily — 
and with these she succeeded. 

But the chief cause of the power that developed in her 
after the writing of the Professor and before Jane Eyre is 
to be sought in events transpiring in the Author's inner world, 
not in externals. The fresh conflict that rent her, demanding 
a repression that was almost beyond her strength, arose when 
she gave up finally the friendship with M. Heger, the man 
whom she truly loved. The pent-up emotional energy which 
was denied outlet here must necessarily find other outlet, or 
destroy the unity of the personality to which it belonged. It 
is this emotion, this energy of love and life, the mating and 
reproductive urge, brought to its maturity by the experiences 
the woman had just passed through, that was transmitted 
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to her work, with the result, to quote a contemporary critic, 
that Jane Eyre seems " written in fire." 

Thus, after a long period of preparation, a period lasting 
till her thirty-first year, she found her full power through the 
blocking up of all normal paths to satisfaction and happiness. 
That genius flowers only under such conditions no one can yet 
postulate, but that the genius of Charlotte Bronte depended 
upon the turning of the energy engendered by emotional 
conflicts into the one channel of writing seems to me to be 
demonstrated. She was precocious, brilliant, she practised 
her art from early childhood, she had the best English and 
French literature for her models, yet she failed to bring 
forth anything worth while until the completion of that re- 
pressive process just described. And it is not in the externals 
of style and plot that she wins praise, as has been often pointed 
out, but in her truth to inner, emotional, or spiritual experi- 
ence. Such power rose not from the intellect but from the 
deeper, fundamental, instinctive nature, the portion of the 
personality that has most of its activity confined to what we 
call " The Unconscious." 

Chapter IV. The End of the Battle 

The story of Charlotte Bronte has been told and retold by 
many writers. From them we know of her unchildlike child- 
hood, of her pinched youth, of her self-sacrificing womanhood. 
We have the picture of the delicate, small, shrinking creature, 
free and alive only in the small circle of her home, and on 
the wide, wind-swept moors; we can see her sitting desolate 
in the lonely home, after the last of her sisters have gone; 
we have a clear impression of her suffering in mind and body, 
and we wonder yet over the mystery of her genius. But one 
part of her story has been told only briefly and hastily by 
most writers, as if it held a problem on which they could not 
speculate. This is the story of her marriage and her death. 
I do not intend to say much of them here, only to try to show 
that both were in keeping with all that had gone before. 

The pain of unsatisfied longings, of desires, chained by 
the triumph of that which she called Duty, but not quiescent, 
kept her in a state of weak health through most of her life. 
She was never strong but there is no doubt that happy sur- 
roundings and a normal development would have removed 
much of her suffering, which was almost wholly of a nervous 
sort. The sleeplessness, headaches, aching spots in the spine, 
pathological fatigue, great depression, debility, nervous fears 
and tremors, all are characteristic of the neurasthenic or the 
hysterical constitution. Her special suffering under any cir- 
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cumstances that tended to rouse the buried wishes — as, for 
example, her sick headaches and nervous excitement when 
obliged to meet company in London, all tell strongly in favor 
of the view that she suffered from hysterical conversions due 
to emotional conflicts. She was sometimes temporarily better, 
but never was she well. How she and her father reacted upon 
each other, since he too suffered from nervous disorders 
and especially from depression may be guessed. It was an 
unfortunate fate that bound two such characters together. 
Had she suffered less physically she might have produced 
more than the four books that bear her name as author, but 
had she suffered less mentally she might have produced none. 
If something could have occurred to break her life-long bond- 
age to her father both sufferings might have been mitigated — 
had the release come in time. 

Her unconscious clinging to him in a way that permitted 
no rival, and her conscious sense of duty caused her to reject 
every possible avenue of escape, including that of marriage, 
until, when she was thirty-eight, having refused four offers 
of marriage, she finally accepted Arthur Nicholis, whom she 
had once refused. Why did she do so? She would not, so 
long as her father maintained his violent and selfish opposition. 
He came first with her always. Did it not do violence to the 
inner ideal to which she had so long clung to give herself at 
last to a man whom she assuredly did not love in any such 
wholehearted fashion as that in which she had t^uired the 
heroines of her fxwks to love? No, 1 think not. 

The long faithfulness of Mr. Nicholis and the grief which 
he could not conceal when she rejected him, worked greatly 
upon her mother-instinct which is probably always pretty 
lately present when a woman of her age marries for love. 
She was not putting him in the place of her ideal but in the 
place of the son she ought to have had — ^though she did this 
unconsciously. Then she felt the need always of protection 
and guidance, and her father was failing her. He was seventy- 
six years old, and she was facing the time when she would be 
left alone. She felt justified in seeking some one to whom 
to ding, for, while she could bear company less and less as 
she grew older, she could bear complete solitude not at all. 
She married Mr. Nicholis in the shy, reluctant spirit with 
which she had faced life, and he was her last great compromise. 

She was not unmindful of her father's claims in this mat- 
ter. Mr. Nicholis was her father's curate, and had been for 
years. It was difficult for Mr. Bronte to find another with 
whom he could work and he was becoming too feeble to attend 
to his parish duties. By marrying this man she saved to her 
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father his parish and his home — and it would have broken 
his heart to leave either. Her marriage was not a step for- 
ward, it was really a regression, a seeking for that safety, 
that protection, and control, which the spiritual habit of child- 
hood made necessary, and seeking these in another, stronger 
personality. I do not believe that she could, at this time 
of life, have made a marriage that would have taken her from 
Haworth, radically changed her course of life. She was able 
to go on as before, the housekeeper of the Parsonage, the 
comfort and stay of her father, who still treated her as a 
child. Only one great change it made, it put a stop to her 
writing, for the time at least. Her husband demanded all the 
time, the thought, and the care that had once gone to that. 
She felt the new limitation and if her married life had lasted 
long it would not have been happy, for her soul was too 
firmly fixed now for new objects to satisfy it. It had never 
got away from the moorings of childhood, and in contact with 
the adult world, with the partial and unequal growth of her 
personality, conflict between old desires and new was in- 
evitable. The conflict had issued in creative work, without, 
however, giving peace or true satisfaction to the mind that 
produced this work. That such a marriage as hers could have 
given these is impossible. It was too late. 

Death seemed the fitting solution of the struggle, piteous 
and pathetic as her death was. It would be but mysticism 
unsupported by any scientific facts to trace her death to the 
mental conflict involved in trying to bring forth life — with 
all the resistances of her most powerful complexes against 
it^in our present lack of knowledge as to the connection of 
the neurological and the psychological. She died in the eighth 
month of pregnancy, having suffered much from nausea, vomit- 
ing and prostration. The data recorded in the biographies are 
of course insufficient for a diagnosis. Pernicious vomiting of 
the neurotic variety may be surmised to have been the illness 
from which she suffered during the early months of preg- 
nancy, though nothing can now be stated with certainty. This 
complaint always has psychogenic features (21, p. 550). The 
cause of the fatal termination of her condition, has not, so 
far as I know, been recorded for us. Without under-rating 
the true organic factors in her illness we may assume with 
certainty that her condition was aggravated by psychogenic 
reactions, derived, probably, from the fear and reluctance she 
felt at this new facing of life. She, whose life was so strongly 
bound to him who gave her life, could not become a mother 
without a destrojring conflict. She died, and, whatever the 
natural causes of her death, her state of mind was one of 
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fear and weariness unsurpassed by anything she had ever felt 
It would almost seem that there was remorse as an element 
of the secret unwillingness she felt to become a mother, as 
well as the resistance engendered by years of repression. 

Chapter V, The Revelations in the Novels, especially in 

" Villette " 

If we did not possess the biographical data so carefully 
gathered by Mrs. Gaskell, Sir Wemyss Reid, Clement Shorter, 
Augustine Birrell (22), and others who have interested them- 
selves in the history of Charlotte Bronte, and if we had not 
the hundreds of letters preserved by her friend Ellen Nussey, 
we should still have sufficient material upon which to con- 
struct the leading motives of this psychoanalytic study in 
the four novels that she. has left behind her. While it is 
true that none of these is strictly autobiographical, while, 
none, perhaps, portrays the external events of her life so 
faithfully as David Copperfietd tells the story of the youth 
of Charles Dickens, yet everyone of them is constructed out 
of the inner experience of the writer. Everyone is a spiritual 
autobiography, representing different phases of the Author's 
spiritual history. 

Jane Eyre was the result of the first real liberation of 
the repressed love and longing, after the partial satisfaction 
of the friendship of her beloved teacher was taken away 
from her. It is exuberant with the unpruned fancies of a 
girl's mind. Shirley, the least subjective of her books, 
more mature, written under somewhat happier circumstances, 
presents no character that is distinctly Charlotte herself 
though her heroes are again attempts at presenting the father- 
teacher-master ; somewhat more subdued and less improbable 
than Rochester. The book represents, in its first two-thirds, 
the broadest and most varied aspects of her personality, indi- 
cating her capacity to treat many external aspects of life 
sympathetically, with more of truth and realism than appeared 
in Jane Eyre. The writing of this book was interrupted 
by the death of her brother and of her two sisters, all three 
falling within a space of eight months, during which time 
she could do no writing. When she took it up again the 
broad touch was gone and once more the one absorbing inter- 
est, the relation between a masterful and benevolently despotic 
man and a spirited, rebellious, but eventually yielding and 
submissive woman, dominated the story. " The book quivers 
with the shock," May Sinclair has said in speaking of the 
effect of the overwhelming grief of her triple loss upon the 
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writer of Shirley, The effect is seen not in lessened power 
— for the emotional power, which is always her chief ex- 
cellence, is heightened, as various critics have noted — but in 
the narrowing of the scope of the story. This reflects the 
psychological experience of Charlotte Bronte, for she was 
driven once more back upon herself and upon the eternal 
complex and conflict of her life. Only her father was left 
for her to live for. 

But it is in VUlette that we see the final expression of 
her personality. It is not too much to say that an adequate 
psychoanalysis of Qiarlotte Brante's character could be based 
upon VUlette alone. It would lack completeness but no essen- 
tial characteristic would be lacking. True, the book follows 
actual external events only in the less important details of the 
story, but that Lucy Snowe, the heroine of VUlette, is the 
spiritual portrait of Qiarlotte no one has doubted. Lucy is 
drawn from the life and while she is not the whole of Char- 
lotte she is the core of her in a way that Jane Eyre was not. 
Caroline and Shirley have each some of her thoughts and feel- 
ings, they are complementary characters, but their originals 
were Emily Bronte and Ellen Nussey. In Lucy we find traits 
of personality, records of personal experience, without which, 
with all the letters and reminiscences that friends of the 
Bronte's have preserved, we could not thoroughly know the 
author. 

Each of her three great books, Shirley, Jane Eyre, and 
VUlette, is claimed by some eminent admirer as her master- 
piece, but I think that those who have studied all her work 
most thoroughly and comprehendingly unite in giving the 
palm to VUlette, Swinburne and Lafcadio Heam stand as 
exceptions, both declaring for Jane Eyre, But Swinburne, 
despite his glowing appreciation of her genius, and her praise 
of her that stands almost alone in nineteenth century criti- 
cism, has shown his inability fully to comprehend the object 
of his reverent admiration on some points where the womanly 
understanding of Mscy Sinclair and Mrs. Humphrey Ward 
was keener. These two hail VUlette as the acme of Char- 
lotte Bronte's artistic achievement. And Lafcadio Heam 
wavered in his choice as may be seen from a passage in his 
Interpretations of Literature. (23) (Vol. 1, p. 250.) 

The reason for the pre-eminence of VUlette lies at our hand. 
The working of the subconscious self is at its best and fullest 
in this book. Alone with her father, stricken with grief, 
living upon memories too poignant to be sweet, she wrote, 
and the writing, refuge from life though it was, was fraught 
with difliculty. She tells her publishers that this book more 
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than the others, was dependent upon the capricious and elusive 
" Inspiration " upon which she had always to wait. There 
were days, weeks, months, even, in which, although hand 
and brain were no longer filled to overflowing with homely 
tasks, she could not write a word. At such times her physical 
condition was wretched in the extreme. She was suffering 
from nervous weakness, depression, headaches, insomnia, 
fatigue, all the symptoms of her type of hysterical neurosis, 
which show the virulence of the inner conflict from which 
these symptoms arise. The ability to write indicated a tem- 
porary victory, or a temporary truce. 

In both Villette and The Professor she makes good use of 
the abnormal characters, which with the keenness for detect- 
ing unusual mental states belonging to the neurotic person, 
she learned to know at the Brussells School. That school 
evidently harbored an unusually large number of psydio- 
pathic pupils, in a day when special schools for such chil- 
dren were rare. The character of Madame Heger, if she 
is faithfully portrayed as " Madame Beck " in Villette, was 
one suited to attract and to manage such children. Her meth- 
ods were based on silent surveillance, cunning, urbanity, un- 
failing good humor and gentleness, finmiess, punctilious order- 
liness; expediency rather than sentiment governed her con- 
duct. The unemotional exterior of this woman fascinated 
and repelled Charlotte Bronte, leading her to see in the pow- 
erful but treacherous character of the older woman the per- 
sonality for the rival to her favorite heroine, Lucy. It was 
a character that corresponded to that attributed by infantile 
jealousy at times to the mother. 

The most perfect portrayal of the neuropathic character, 
however, is, naturally, found in the study of Lucy Snowe, 
the replica of the author herself. English literature scarcely 
contains another such masterly, detailed, and consistent descrip- 
tion of the neurotic character. No observer, who has not 
known the suffering of the neurotic, could so accurately 
describe this type of personality. Lucy has the impassive 
exterior that often deceives the casual observer, while yet 
her emotional reactions are exaggerate out of all proportion 
to their apparent causes. She suffered from sheer loneli- 
ness of spirit and from frustration of normal wishes, unable, 
with her luievenly developed personality, to adapt herself 
to the society about her. She preferred solitude to the society 
of those upon whom she was dependent, yet when actual 
solitude came, in that memorable episode of the " Long Va- 
cation," she was unable to stand alone and her nervous dis- 
ease reached its height. I must send my reader to the book 
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itself for an adequate conception of this powerful descrip- 
tion of agony of mind. " The despair of emptiness," " The 
utter weariness of life," the " Longing for life to end," are 
some of the eloquent phrases that show the bitterness and 
helplessness of the soul out of harmony with life and too 
fearful of death to risk putting an end to the conflict. 

A characteristic symptom, which is almost an automatism, 
expressing the blind instinct to seek and find Life, is the 
fever for walking that came upon Lucy at this time of soli- 
tude. "A goad thrust me on, a fever forbade me to rest, 
a want of companionship maintained in my soul the cravings 
of a most deadly famine," we read. Fearing illness, as a 
result of her growing tendency to fantasy, she soon became 
really ill, and could neither eat nor sleep and lay down 
neglected in the echoing dormitory. As the description of 
what passed now is a page of the author's own life I must 
quote it, for it sounds the depths. 

" Sleep came, but in anger. Impatient of my importunity 
she brought with her an avenging dream. By the clock of 
St Jean Baptiste that dream remained scarce fifteen min- 
utes — a brief space, but sufficing to wring my whole frame 
with unknown anguish; to confer a nameless experience that 
had the hue, the mien, the terror, the very tone of a visitation 
from eternity. Between twelve and one that night a cup 
was forced to my lips, black, strong, strange, drawn from no 
well, but filled up seething from a bottomless and boundless 
sea. Suffering, brewed in temporal or calculable measure, 
and mixed for mortal lips, tastes not as this suffering tasted. 
Having drunk and woke, I thought all was over; the end 
come and past by. Trembling fearfully — as consciousness 
returned — ^ready to cry out on some fellow creature to help 
me, only that I knew no fellow creature was near enough 
to catch the wild summons — I rose on my knees in bed. 
Some fearful hours went over me; indescribably was I torn, 
racked, and oppressed in mind. Amidst the horrors of that 
•dream I think the worst lay here. Methought the well-loved 
dead, who had loved me well in life, met me elsewhere, 
alienated; galled was my inmost spirit with an unutterable 
sense of despair about die future. Motive there was none 
why I should try to recover or wish to live; and yet quite 
unendurable was the pitiless and haughty voice in which 
Death challenged me to engage his unknown terrors. When 
I tried to pray I could only utter these words : 

" * From my youth up Thy terrors have I suffered with a 
troubled mind.' " 

This was a chapter of her own experience, portraying the 
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very acme of the horrors felt by a soul in bitter conflict with 
its unknown forces. The symbols of the sea, the cup, with 
their association of wild terror, the intuition that here was 
something beyond the bounds of the human or the mortal, 
joined with the bitterness of separation from her family in 
that other, lower world,, make a dream strongly resembling 
the terrifying fantasies of patients suffering from dementia 
praecox. The foundation of such fantasies is the age-old» 
deeply buried incest conflict. The desire that had its roQts 
in earliest life finds itself opposed by all the upward-striving 
impulses of the race, it sees itself subversive of biological 
progress, and the recoil from it, in dream or fantasy, carries 
with it the deepest of horror, the horror felt for that which 
destroys Life. In her loneliness, her desolation, the buried, 
unconscious, primordial desire stirred in Lucy, and brought 
with it the " avenging dream." 

The agony of this attack culminated, and ended, in the 
famous Confession. Lucy — alias Charlotte — rose from her 
bed, dressed herself, weak and shaking and went out, in 
one last half conscious struggle to get in touch with life again 
and to regain her hold upon the world of reality. After a 
long walk she went into a church to rest, and moved by an 
irresistible impulse to seek human intercourse and sympathy, 
went up to the confessional and poured the story of her agony 
into the ears of the priest. She had no sin to confess — not 
even the stain of another's sin, like Hawthorne's " Hilda " — 
it was simply the demand for expression of her pent-up feel- 
ings, a demand that almost swept away her Protestant prej- 
udices. She received a measure of help and comfort, but 
strongly reacted against the hated " Popery " immediately 
after. The real reaction was probably against her own weak- 
ness in breaking her silence and seeking help, a yielding to 
" Paternalism." This incident resulted in the finding of 
friends, and release from her solitary confinement, and new 
scenes and interests relieved the suffering and brought her 
back to her normal state. 

The great contribution of Villette to psychology, and 
the greatest contribution found in any of her books is the 
revelation of the Father-complex — " Electra " complex, if wc 
use the Freudian name. 

It begins with the child Polly, who absorbs the reader's 
interest for the first three chapters, and who was quite plainly 
meant to be the heroine of the novel. One of the most sig- 
nificant points in the analysis of this complex is the transfer 
of the interest to Lucy, and Lucy's complete usurpation of the 
heroine's role. Judging from Miss Bronte's letter to her pub- 
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Ushers concerning the book this was not intended and we are 
not even sure that she ever fully realized what she had done, 
that she ever knew that she had robbed Polly and given all 
her charm to Lucy. The significance of this will come out 
as we proceed with the analysis. 

Polly appears as an extraordinarily self-possessed, old- 
fashioned, but intensely feeling and keenly suffering diminu- 
tive creature, whose whole world exists in her father. She 
has just lost her mother, but the loss is not so great as it 
would appear, for her mother was a frivolous society woman 
who neglected her child shamelessly. The author is con- 
vinced that Polly is wholly the creature of her imagination and 
that her treatment is purely objective, and she probably would 
have resented the suggestion that there is a parallel between 
Polly's mother and her own, yet the development of the plot 
and the characters are such as to convince us that this was 
the case. The cases of Segantini (13), and Wagner (24), 
might be cited as partly comparable. Why should Polly's 
mother have neglected her? This was no necessary part of 
the story; the consequences of this neglect are never referred 
to or worked out in any obvious way. This passage was written 
from the suggestion of the unconscious infantile soul of Char- 
lotte, which still harbored resentment (all unconscious) against 
the mother who had never, within her memory, played a moth- 
er's part to her. Little Polly is left to the care of Mrs. 
Bretton, Lucy's godmother, whom Lucy, a girl of fourteen, is 
visiting at the time, while Polly's father goes abroad in an 
attempt to cure his grief for his wife's death. Polly's intense 
suffering over the separation, so much greater than any child 
is supposed to feel, indicates to the casual reader a precocious 
emotional development, and to the psychoanalyst, a situation 
arising from previously conflicting emotions of the nature of 
love and hate in the parent-complex. 

An indication of the resistance to the old memories that 
worked to conceal Polly's true identity from her author is 
found in the unsympathetic attitude of the girl Lucy, who 
was intended to embody one aspect of her author's person- 
ality, the cold, unemotional, external shell of her. When 
Polly insisted on waiting upon her father, awkwardly pass- 
ing his teacup with both her tiny hands, Lucy says, " Candidly 
speaking, I considered her a little busybody." This was Lucy's 
ostensible attitude to Polly, yet she gives various unintentional, 
almost unconscious ind;ications of a secret sympathy and 
affection for the child which she will not acknowledge. 

The most interesting feature of this phase of the story, to 
the psychoanalyst, is the transference of Polly's affection to 
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the youth, Graham Bretton, after her father has been absent 
some weeks. Graham treats her with a mock deference that 
suits her fancy for being grown up, and then makes her his 
playmate, soon winning her heart completely*. The Httle 
comedy of the playmates is presented with exquisite tender- 
ness and sympathy, and with an understanding of the mental 
reactions involved almost uncanny to one who takes a super- 
ficial view of Miss Bronte's life and equipment. It is the 
I ill i put i an play and interplay of masculine dominance and 
feminine submission, mixed with coquetry, and it is more. 
It is the mixture of authority and tenderness, on the boy's 
side, that is most characteristic of the paternal attitude, and, 
of imperiousness and gentle docility that belongs to the petted 
little daughter, and to the ideal wife of the romancers. It 
is to Graham that Polly ministers now, as she had ministered 
to her father, over Graham she tyrannized, to Graham's teas- 
ing she submitted with a tantalizing conflict of emotions, both 
pleasurable and painful. 

Polly's reaction when the news came that her father, now 
almost forgotten, was coming back to take her home with him 
is the most telling part of this study of a child. With the 
first faint realization that she had transferred her affection 
from Papa to Graham came irritation, directed against her 
informant — Lucy, as usual — and incredulity as to his coming. 
After this she became serious and silent, a struggle was evi- 
dently going on. But when importuned by Lucy as to whether, 
she was not glad to go to her father, " Of course! " she said 
at last in that trenchant manner she usually employed only 
in speaking to Lucy. 

The masochistic side of her attachment to Graham is shown 
in the little scene that occurred the night before her departure 
with her father. 

" Little Mousie (Graham's nickname for her) crept to his 
side (he being absorbed in his books and having scarcely 
heeded the announcement of her impending departure) and 
lay down on the carpet at his feet, her face to the floor; 
mule and motionless she kept that post and position till bed- 
time. Once I saw Graham — wholly unconscious of her prox- 
imity — push her with his restless foot. She receded an inch 
or two. A minute after one little hand stole out from beneath 
her face, to which it had been pressed, and softly caressed the 
heedless foot. When summoned by her nurse she rose and 
departed very obediently, having bid us all a subdued good 
night." 

But when Lucy wcni to her room llie r she found Tolly 
suffering from an inc]cpn|^fa&H^HBI|tagni|igg even than 
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the painful scene that followed her first separation from her 
father. Lucy thought fit to warn the six year old child against 
caring too much for the half grown boy, telling her on this 
and other occasions that boys did not feel as girls did, that 
too much affection from girls was felt as troublesome, that she 
must not expect a return of his affection. It is the dialogue 
between Reason and Feeling again, which took place often 
in the mind of Jane Eyre, of the group-up Lucy Snowe, and 
of Charlotte Bronte herself. 

Graham and Paulina (" Polly ") set out to show the com- 
bined personalities of father and daughter, lover and mistress, 
in their interplay, satisfying the infantile demand for a com- 
bination of these two roles. As long as the scene was laid 
in the remote land of childhood, where Polly's true identity 
was buried deep as Gradiva (25), under the ashes of Pompeii, 
they could be kept ideal figures, not consciously taken from 
the life, differing from their actual prototypes in every ex- 
ternal feature, and unrecognized by the mind that conceived 
them. Paulina was pretty and imperious, Charlotte was not, 
Graham was fair and debonair, as the misty, illusion-veiled 
hero of her childhood was not. But the soul of Polly was 
the soul of Charlotte, and Graham was the ideal hero, glori- 
ous, tender, careless, indifferent to the love lavished upon him. 

Lucy was intended from the first to be an unflattering por- 
trait of the author, plain, cold, sarcastic, such feelings as she 
had being carefully kept out of sight, somewhat misanthropic. 
She was to be the outside of Charlotte, and was to play a sub- 
ordinate part in the story, being the narrator, but letting her 
story give way to the superior interest of Paulina's. When 
the novel moved out of the misty regions of childhood how- 
ever into the near and clear land of Just-yesterday, when 
the course of the plot carried Lucy, as a teacher, to Brussels, 
because the material gathered during Miss Bronte's own 
pupil-and-teacher days there demanded to be used, and when 
real and well-remembered scenes and incidents began to be 
woven in, Miss Bronte lost control of her characters. They 
controlled her. Lucy refused to be the cold, austere, some- 
what disagreeable person that the author perceived as one 
phase of her own character (and a superficial phase it was, 
as sht must have felt) and insisted upon being her full, pas- 
sionate, self. So it came about that the sensibility, the in- 
tensity of feeling, the enormous capacity for suffering, that 
were shadowed forth in little Polly came to ripeness of devel- 
opment in Lucy, and with them went the charm that had 
invested Polly, making Lucy a figure to enchain the interest 
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and seize upon the sympathy of the reader in spite of her 
phiin, almost forbidding exterior. 

When Polly came back into the story — so late that one is 
tempted to think the author must have been very rear for- 
getting her — the life is gone out of her. Conscientiously Polly 
is reconstructed as the external Polly ought to be, but there 
is nothing in her to make her real because the fire with which 
she was first conceived has all gone into the vivifying of 
Lucy, and a fiery, living, tameless creature the pale cool 
embryonic Lucy of the first three chapters has become. 

So far had the character of Lucy usurped the heroine's place 
that the writer very nearly bestowed upon her the hero, 
Graham Bretton. She recollected her original purpose in 
time, as a letter to her publishers showed. It may be well 
again to call attention to the fact that the book was written 
slowly, with long intervals of inactivity, and that the writer 
put into it more of her personal, emotional experience than 
she had put into any of the preceding books. For this reason 
it "wrote itself" in a manner of speaking, and she was 
unable to conceive her plot clearly from beginning to end. 
It evidently shaped itself as the story grew. Having seen, 
however, that a match between Lucy and Graham was un- 
suitable, and having recalled Paulina to the scene, she began 
developing the character of the Professor, Paul Emanuel, 
whom she had selected for Lucy. He grows in attractive- 
ness and lovable human qualities, while Graham becomes 
artificial in just the same way as Lucy waxed in interest 
while Paulina waned, and for the same reason. The reader's 
interest obeys the course of the writer's, transferrii^ itself 
from one pair of characters to the other, as the love of Lucy 
and Paul is developed. Madame Beck, the sinister mother, 
appears as Lucy's rival, completing the most ancient of tri- 
angle plots. The third volume of the story is most impressive 
and intense because the situation has come to the basic reality 
of affective, or emotional, life, at last. A hero founded upon 
the ideal father-personality and M. Heger, a heroine who 
was the impersonation of herself, and an older woman to 
whom she ascribed the cold, deadly implacability of a malev* 
olent pursuing fate, play out in the most realistic and yet 
most artistic form she had yet been able to give it, the drama 
that she set forth in each of her other novels. It was more 
fantastic, more dreamlike in Jane Eyre, more consciously 
adapted to the conventionalities in Shirley, here it was given 
with unswerving fidelity to her own inward drama of feeling. 

In no other enwtional situation of importance was she dior- 
oughly at home. She rose to her highest plane of artistic 
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ability only when she dealt with lovers who combined with the 
adult relation a large measure of the interplay of feeling 
that occurs, consciously or unconsciously, between father and 
daughter. 

In Jane Eyre the solution of the triangle plot is strikingly 
like the productions of a child's dream,^ as Chesterton pointed 
out. The rival wife, much older than the heroine, of course, 
is reduced practically to the level of an animal, an inferior 
creature to whom no real consideration is due. The house 
is burned, the mad wife perishes in the flames (and we have 
a right to recall the significance of fire as a symbol of sexual 
passion) the husband is thus freed, but at the same time he 
is blinded. He cannot see, therefore, who it is that comes 
to him, to take the place of wife. His blindness satisfies the 
"resistance" to the fulfillment of the wish (in the language 
of the dream interpretation of Freud). The story did not 
demand that Rochester be made blind, but conflicting forces 
of the author's unconsciousness required it. The story of 
Rochester and Jane dramatized her own love for the forbidden 
man — first for her father, a love wholly unconscious, second 
for the teacher, a love partly conscious, and the writer had 
to make some concession to the fundamental obstacle to wish- 
fulfillment. In childish fashion this was made by shutting the 
father's eyes to the true situation. I hope the reader is not 
confused here between the literal sense of the story, and the 
psychoanalytical meaning of it. Let me repeat — ^the blindness 
of Rochester played no important role in the story as a liter- 
ary production. It was introduced to satisfy a demand of the 
unconscious emotional complex of the writer, out of which 
complex the story grew. 

A fact in the personal history of the author points the rela- 
tions of the idea of blindness to the father-concept, and of the 
emotional complex centering about Charlotte's father and M. 
Heger. She began Jane Eyre in Manchester, whither she 
had accompanied her father, that he might undergo an opera- 
tion for cataract. A Httle while before this she had thought 
that she herself might be losing her sight, and had carefully 
abstained from much writing and from all close work, in 
order to preserve her sight for the use of her father, in read- 
ing to him and serving his needs. Her fear appears to have 
been groundless, probably the eye trouble was a neurosis of 
the sort to which she was subject. It arose when she was still 
feeling the effects of the struggle in which she decided to 

' This resemblance to the dreams of childhood was also pointed out 
to me by Dr. Edward J. Kempf, to whom I am indebted for other 
valuable suggestions during the work of revising the manuscript 
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remain at Haworth with her father, and was the crowning act 
of her self-abnegation for his sake. For him she must even 
give up her beloved writing. It was at this time that she 
wrote to M. Heger, that were it not for the failure of her eye- 
sight she would be writing a book, and would dedicate it to 
him (Gaskell). She soon wrote The Professor, as we have 
seen, and began Jane Eyre while in Manchester with her 
father, after her correspondence with Heger had come to an 
end in the manner described in Chapter Three. The thought of 
blindness was thus by an external sequence of events woven 
in with the emotional elements that constituted the plot of 
Jane Eyre, and so the blindness of the hero was a natural 
mode of satisfying the moral resistance to the union of two 
people who, in so far as they impersonated the father and 
daughter of the universal infantile romance, could not be 
legally united. 

In Villette, however, the moral resistance could not be 
so easily satisfied, as Paul and Lucy were so very closely 
identified with the real characters in the author's own life. 
She never was conscious of the true nature of the ban upon 
their union, such truth being always, in all of us, normally, 
repressed into the realm of the unconscious. 

She only knew that she had an unshakable conviction that 
such happiness could not be, that Paul did not come back, 
that he was drowned at sea. Her publishers wished her to 
change this ending, she replied that she could not — she had 
to write the story as it was given to her. Then her father 
begged for a happy ending. For him she made the compromise 
that almost spoils the eloquence of that tragic climax. This 
is the only occasion on which she was ever known to change 
any important part of her writing at the behest or suggestion 
of any person, and it is significant that she yielded thus far 
to her father, who had always been the most influential person 
for her, who was truly a part of herself. But even for him 
she could not really change— even he could not abrogate the 
law that decreed such a marriage impossible. 

She veiled the truth in dark and doubtful words, not saying 
that Paul was drowned, leaving the end ambiguous, yet de- 
ceiving no intelligent reader. Strangely, it seems at first 
glance, the reader is satisfied with this unsatisfactory ending. 
The inner perception recognizes the truth of the ban upon 
this marriage, because of the unconscious remainder of the 
romance of childhood existent in each mind. 

The only solution of the conflict grown to its full propor- 
tion, as in Villette, was Death. No childish ruse of blind- 
ness would suffice. Death and Love were close companions 
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in her emotional life. The story of her life is like a long 
funeral dirge, its measures marked by the death, one after 
another, of those nearest her. Dream analysis has shown how 
the fancied experience of death may represent the culmina- 
tion of love, and fantasies of dying, in the introversional type 
of psychoses, are the outcome of unsuccessful love affairs. 
The closing page of VUlette, with its powerful lyric quality, 
has well been called by Miss Sinclair "A song of Triumph — 
the triumph of Death." It was the triumph of the funda- 
mental passion of life, the undying love that transfers itself 
to one object after another, throughout the development- 
period, until it rests upon the object that fulfills its ideal, 
that gave to this celebration of death its exalted and tri- 
umphant note. In death lay the mystic fulfillment, as death 
was the only solution of the problem, a problem so deep in 
its significance that we can scarcely formulate it. and few 
people realize its existence in its true form. 

The effort to solve the problem of her love-life was the 
impetus of Charlotte Bronte's literary production, as it has 
been the impetus of many remarkable men and women. She 
was successful in her work in proportion to the extent to 
which her vehicle of expression corresponded to the play of 
her own inner life. Intensely subjective, plots and characters 
had to represent her own drama. This is not said in order 
to detract from her glory, but, if possible, to do justice to 
It. The greatest genius is he who can succeed in giving his 
own soul most fully to his creative work. This capacity of 
pouring out her own self was given to Charlotte Bronte by 
the suffering she experienced, by the racking conflicts that 
demanded relief. Without this forcible release of emotional 
energy her work would have lacked the fire, intensity, and 
fidelity to nature that makes it the work of genius. 

Charlotte Bronte has to-day an assured place in English 
literature. Her work in spirit belongs to the present more 
than to her own time, inasmuch as it sets forth psychological 
truths that are recognized now as they were not in 1850. But 
one woman in English literature of the nineteenth century 
has a place very far above her and that one is her own sister, 
Emily Bronte. Emily Bronte was even far less understood 
by her contemporaries than was her sister. No one yet has 
attempted an explanation of her character and genius, though 
much has been said in her praise. Even if there is suf- 
ficient data for an adequate study of the sources of her power 
the work lies still in the future. 

The story of the Brontes shows the paramount influence 
of family life at its best and at its worst. The strong unbroken 
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impression made by an isolated and contracted home life con- 
tinuing for many years made all the children alike incapable 
of successful adaptation to the demands of the larger world. 
They were shy, reluctant strangers wherever they went. Yet 
the untrammeled intellectual stimulus of that unusual home, 
free from many conventional restraints, furnished the means 
of self-expression and the chance to achieve work of an artis- 
tic merit that procured for two of them lasting fame. These 
same influences, combined with a poor heredity, produced neu- 
roses or other disease in all. We arc grappling in this present 
day with the problem of the family as it affects the individual 
in new ways. Studies of other families, now living, as com- 
plete as that made by the host of Bronte enthusiasts of this 
family, may shed light upon the question. At least such study 
may show the need of caution in our eugenic and educative 
measures for the development of a physically and mentally 
healthy new generation. 
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Introductton 

The present study has its origin in Schumann's experi- 
mental investigation of the visual GeslaUqualildf or Form of 
Cvmbination.' We had three reasons tor resumii^ Sdiu- 
mann's work. In the first place, his analyses seemed to be 
of so great importance from the methodological point of view 
as to justify the spending of time upon their repetition. Sec- 
ondly, Schumann's work was done before the publications of 
the Wiirzburg school had brought out the issue of process and 
meaning; and we might therefore hope to carry his analyses 
further, and to give them a systematic setting. Thirdly, the 
recent criticism by Biihler of Titchener's position, which (e.g., 
in his Textbook) agrees substantially with that of Schumann, 
shows misunderstandings which can best be removed by the 
exhibition and discussion of experimental results. 

Our experimental work has thus been partly a repetition, 
and more largely an extension, of certain of Schumann's 
experiments. It consisted of five series of observations, which 

■ From the Piyctaolo^cal Laboratory of Cornell Univcraity. 

* See F. Schnnunn, Bdtrase zur Analyse der G«$icht9wahniehni- 
iinten, I, Zeit. f. Psychol., 23, 1900, Iff.; II. ibid., 24, 1900, Iff.; III«, 
Aid., 30, 1902, 241ff.; III6, ifrtrf,, 30. 1902, 32ia.; IV, Aid.. 36, 1904, 
Klff. Reference* to these irtides will be indicated by t, II, etc 

* The English term ' Form of Combtnatioa * Mcms to have been 
introduced by G. F. Stout, Aiwlytie Psychology. I, 1896, 6SfF. It is 
not our punwse here to enter upon the history of the concept, or to 
diictus in detail the various theories which have been propounded 
since C. von Ehrenfels publidied his well-Jcnown article "Uebcr Ge< 



staltqoalititen," Vjs. f. miss. Phitos.. 14, 1990. 249S. ; the reader may 
be referred to A. Gdb, Theoretisches ubcr " Gestaltqualitaten," Zeit. t. 
« ™ .* ,- __.._ K^BOf "■ " ■ • • ' 
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Ptyekoi. 58, 1910-11, Iff., and to K. BOhler, Die Geit»ltvoahmehm%ngtn, 
' fill 
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were briefly as follows. I. We presented to our observers 
white cards covered with a pattern of equally spaced black 
fif^res, squares, circles, lines, etc. Under observation these 
fif^res fell into natural groups. 0*s task was to report the 
experience accompanying group-formation. II. We presented 
cards upon which figures, such as circle, barrel, dumbbell, 
were partially outlined in black upon the white background. 
Under observation these white figures tended to complete 
themselves. O was required to describe the figures which re- 
sulted from the realization of this tendency. III. A figure, 
e.g., a square outlined in black on a large white field, was 
gradually changed during presentation to a new figure, e.g., 
an oblong. O was required to describe the forms observed. 
IV. fii figure, e.g., 2l square drawn in black upon a white 
ground, was instantaneously replaced by another figure, e.g., 
a triangle. O's task was the same as in the preceding ex- 
periment. V. Figures were indicated by white dots set on a 
large black field (thus, 3 dots represented a triangle, 4 a 
square, etc.) ; these figures could be drawn out or compressed 
into new figures while observation was in course. O's task was 
again the same as in III. We take up the experiments in the 
order given, and describe both the conditions under which 
the observations were made and the results obtained from 
them. 

Section I 

In this experiment we used patterned cards, of the kind 
which Schumann had found favorable to group-formation. 
Our object was to discover whether a longer and more syste- 
matic course of observation would push the analysis of the 
group-experiences further than Schumann had been able to 
carry it. 

Our stimuli were ten white cards, about 25 cm. square, on 
which patterns of equidistantly spaced figures, such as lines, 
sqtiares, diamonds, were drawn in black. The patterns were 
of four types.* Two cards were filled respectively by parallel 
vertical and horizontal lines, drawn at distances of 1.5 cm. 
Four cards showed 64 discrete figures, such as squares or 
diamonds, equidistantly spaced in both directions at 1.5 cm. 
The maximal dimension of these figures was also 1.5 cm. In 
the other two types of stimulus-card the figures were not 
discrete but contiguous. Two cards were marked off into 
white squares of 1.5 cm. side, formed in the one by vertical 
and horizontal cross-lines and in the other by diagonals. The 

^Diagrams illustrating these four types of pattern are given by 
Schumann in Figs. 1, 2, 5 and 6. See I, 7ff. 
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remaining two cards were ot checkerboard pattern and con- 
tained alternate white and black units, in the form respectively 
of diamonds and triangles. 

The cards were presented in an exposure apparatus, before 
which O sat at a distance of some 2m. On the average, the 
series of 10 was presented to each one of the five O'a 26 times. 
The total number of presentations to all O's was 1,281. With 
the exception of a single series in which the time of exposure 
was varied, the duration of presentation was 5 sec. 

The observers were Dr. C. L, Friedline (F), graduate stu- 
dent in psychology; Dr. J. M. Glcason (G), instructor in 
psychology; Dr. L. B. Hoisington (H), instructor in psy- 
chology; Mr. B. L. Swartz (S), assistant in psychology; and 
Mrs. M. J. Zigler. The two last-named were untrained; the 
others had had varied training in observation. 

At first the O's worked under the following instruction: 
" I shall show you a series of cards on which a number of 
figures are drawn. You are to observe the figures carefully 
and, when the screen drops, to describe what you have seen." 
Later, with a view to fuller description of the group-forma- 
tions, the instruction was changed to read : " I shall show 
you a card on which a number of discrete figures are drawn. 
From the elements form a natural group. When the curtain 
falls, describe as accurately as you can what you observe when 
the group has formed." After some hundreds of observa- 
tions had been made, the reports of F, G and Z were exam- 
ined, with the idea that characteristic or " natural " groupings 
might come to light. We found, however, that certain cards 
lent themselves more naturally to one, and other cards to 
another kind of grouping. Acting upon this suggestion, we 
now required the three O's to form groups of a certain num- 
ber of elements, or of a certain shape, according to their 
known tendency in presence of the particular stimuli ; we hoped 
in this way to facilitate grouping, and also to secure still more 
complete descriptions. We further provided a push-button, 
connected electrically with a stop-watch, and asked the O's 
to signal the appearance of a group. 

H and S continued under the instruction to form natural 
groups, S until the end, and H until near the end of the 
experiment. In the last few sittings with H the time of 
exposure was varied at haphazard in 1, 2, 3, 4 and 5 sec. 
exposures. 

Results. — All O's reported groupings from the first. Dur- 
ing the earlier work the n^orts generally gave successive 
groupings as the cyeti movoQi l^bput over the card ; later we 
attempted to control conditio^jiBJhat O abtnttHfe^B only 
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one group-experience during a presentation. The general 
number of elements constituting the groups, the variability 
from the general rule, and individual differences were irrele- 
vant to our purpose. Our primary concern lay in the descrip- 
tion of group-formations ; in whatever it is that differentiates 
the elements grouped from the similarly drawn ungrouped 
elements. The whole course of our experimental procedure 
was aimed to secure this description. The push-button was 
introduced to allow O to signal the appearance of a group, and 
to halt the exposure for a report on the first group observed. 
The results may be reported in two classes: A, those char- 
acterising groups in which the elements are of the discrete pat- 
tern ; and B, those pertaining to groups in which the elements 
are contiguous. 

A, — The descriptions given by all O's indicate that the marks dif- 
ferentiating a group may belong (1) to the intervening spaces sepa- 
rating the discrete dements, (2) to the elements grouped, and (3) to 
tied imagery, which sometimes plays a part in group-formation. (1) 
The white spaces surrounding a group may become (a) broader and 
(b) qualitatively lighter or darker than the intra-ffroup spaces.^ These 
distinguishing marks were noted by all O's at nrst, and persisted as 
the predominant facts for the untrained O's to the end. The more 
trained observers, however, soon described changes (2) in the elements 
themselves, and as the work progressed these were reported as the 
more salient facts.* The elements of the group were described by all 
O's as (a) blacker in quality, {b) clearer, (c) more extended, and 
{d) standing out in perspective. Two O's, G and H, also reported 
that the elements grouped possessed {e) a greater intensity. Four of 
the five O's also indicate the influence (3) of tied imagery in sepa- 
rating the groups. There were sporadic reports of " thread-like black 
lines, " gray lines," " gray strides," " faint gray lines," " shadowy 
gray lines," which connected the elements of a group or formed its 
boundary.'' 

B. — Group-formations in the contiguous patterns were characterized 
(1) by alterations in the black lines bounding the groups, and (2) by 
changes in the elements themselves. (2) The black contour lines 
were described as (a) qualitatively blacker, {b) clearer, (c) more 
extended or broader, and {d) more sharply defined at the edges, than 

* Schumann reports that the white intervening spaces hervortreten 
or auff alien im Bewussfsein, obtrude in consciousness, while the intra- 
spaces recede, suriicktreten; and that when these spaces obtrude they 
are broader. The obtrusion, he says, is not necessarily a matter of 
perspective, although he indicates that perspective plays a minor part. 
See I, 9flF. 

* In another place Schumann emphasizes change in extent as the 
fundamental factor in the experience of group- formation. This ap- 
plies essentially to the spaces separating Sie groups from the other 
elements; it may, however, apply also to the elements of the group 
themselves. In the latter case the facts are very undependable, afford 
"ein sehr unsicheres Kriterium." II, 32. 

^ Schumann did not report the influence of tied imagery in these 
groupings. 
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the other black lines on the card. G and H again reported (e) that 
the lines were enhanced in intensity. The attributive changes in the 
elemenis themselves (2) were noted more generally in the checker- 
board patterns, although with the trained O's in particular they were 
also found with the small white square-patterns. The grouped ele- 
ments were characterized by (o) changes in quality, (b) greater clear- 
ness, (r) greater extent, and (rf) perspective of the group. G and H 
also reported (e) an increase of intensity of the grouped elements. 

Unless specially referred, the facts given above were re- 
ported by ail O's. The untrained O's tended to find differences 
in the separating spaces or lines, while the more trained O's 
soon tended with practice to rely more and more upon the 
alterations in the elements.* We thus arrived at a greater 
variety of attributive changes in the group-experiences than 
Schumann attained ; and thereby we have rendered still more 
plausible his contention that form can be adequately accounted 
for in the phenomena of experience themselves. 

The reports gave the further suggestion of stages in the 
temporal course of the grouping-experiences, stages which 
indicated a probable correlation of process and meaning. All 
O's either implied or definitely distinguished three such stages 
in temporal course. First comes a period of expectancy, in 
which is expectantly set for a group to emerge from the 
isolated elements. Secondly, a group appears, and is attended 
by certain attributive changes with which an abstract or 
geometrical meaning of form is correlated. Thirdly, the group 
takes on the meaning of an object, and at the same time the 
attributive changes become more pronounced. The effects of 
perspective and tied imagery were essentially confined to the 
groups which assumed objective reference. These hints of 
correlation induced us to pursue the experiments farther with 
more promising materials. 

Section II 
Again the si^estion of appropriate materials comes from 
Schumaim.* We used white stimulus-cards on which plane 
white figures were partially outlined by black characters placed 
at various intervals along their contours. Our problem here 
was twofold : first, we desired to get a full description of 
the pcrc«)tual experiences when the figures were imaginally 
completed ; and secondly, we anticipated that experiences 
wherein the perception of form is more or less gradual in its 

■ Schumann here emphasizes the obtrusion of the limiting Unci in 
consdonsness. These hmitinK lines are reported by him as " schwarzer 
und »ch;)rfer begrcnzL" I, llfl. 

» Schumann's Figure 7 gives the nrineiple upon which the c 
^ «f tbCH C -'- '■ '-■--' "■- 
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development would throw into clearer relief the relationship 
of process and meaning. 

We used a set of 18 stimulus-cards, about 23 by 27.5 cm. 
A heavy black border framed the cards in the shape of a 
rectangle, triangle, parallelogram. The 18 figures partially 
outlined within these frames were: 1 square (Schumann's 
figure), 2 disc, 3 barrel, 4 oval, 5 hourglass, 6 basket, 7 figure 
8, 8 dumbbell, 9 crescent moon, 10 scroll, 11 double axe, 12 
horse shoe, 13 four circles, 14 crescent and disc, 15 pointed 
ellipse, 16 heart, 17 three cherries, and 18 spinning top. Every 
figure extended over the entire vertical distance within the 
black frame, and its outline was partially indicated at the 
sides by black characters of variable shape. 

The cards were shown at haphazard in an exposure-appa- 
ratus on an average of 9 times for all cards and all O's; the 
total number of presentations to ten O's was 1,559. The O's 
were: Mr. P. J. Cavanaugh (Ca), graduate student; Miss 
C. Comstock (Co), graduate student; Mr. F. L. Dimmick 
(D), assistant; Dr. L. B. Hoisington (H) ; Mr. H. S. Liddell 
(L), fellow; Dr. H. Sheppard (Sh), instructor; Miss R. 
Stutsman (St), graduate student; Miss A. H. Sullivan (Su), 
fellow; Mrs. M. J. Zigler (Z), and the writer (Zi). The 
observations were made in a light optics-room. O sat at a 
distance of 3.5 m. from the apparatus. The time of exposure 
was kept constant at 3 sec. 

The first instructions read : " I am going to present a series 
of stimulus-cards, one at a time, on each of which a figure is 
represented. You are to observe it carefully, and when the 
curtain falls, to describe what you have observed." In order 
to evoke more explicit and fuller descriptions in attributive 
terms, the following instructions were subsequently used : " I 
shall show you a series of cards on each one of which a white 
figure is represented within a black frame and against a partial 
black bacl4;round. Observe the figure carefully, and when 
the curtain falls describe so far as possible in attributive terms 
what you have observed. You need not report on the black 
background. You may, if you wish, draw an outline of the 
observed figure upon the blank provided. The time of ex- 
posure will be three seconds." The blanks provided for sketch- 
ing were made from pad-sheets 7.5 by 12.5 cm. E pencilled 
in a border in such manner as to leave the area within the 
frame similar to that of the stimulus-cards. 

Results, — The figures were correctly completed in tied imag- 
ery by all O's on an average of 57-}-% of the total number 
of presentations. The least successful O gave 40-)-%, the 
most successful gave 84-|-%. The unsuccessful reports are 
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of two kinds: figures with incomplete outlines, and obser- 
vations in which failed altogether to detect the more or 
less concealed figure. The " failures " comprise 15% of the 
total reports. 

In one of the figures, the contours consist wholly of straight 
lines; in all the rest the outlines are mainW, if not wholly, 
made up of regular curves."* Individual differences appeared 
in the nature of the imaginal limiting lines, as well as in the 
aptitude for finding the figures. 

We may classify the facts which all O's report, as differ- 
entiating the imaginally completed figure from its background 
(which is of the same uniform quality), under four headings." 

(1) The outline is quite commonly given as an imaginary curved 
line, which may have either a lighter or a darker quality than the 
while background. Some O's show a slight preference for the one or 
the other quality, while with others the reports are about equally dis- 
tributed. The following are examples : 

(a) Lighter quality. — "A very bright tiny line marks the figure out 
very clearly" (15 H 2).'* "The figure was bounded by a very narrow 
white border, which was very bright" (3 L 5). "This figure is defined 
all around by a little bright white curved line" (4 C M). "A narrow 
white line ran all around it. This was very bri^l white" (6 Ca 5). 
" There was a real white threadlike line forming the boundary of 
the figure" (6 Z S). 

(b) Darker qualtty. — " It was just as if the outline was painted tar 
a small brush. 1 really saw the circles bounded by delicate blade lines 
(8 L 2). "There were narrow dark fny bands arotmd the fignret" 
(13 H I). "The botmdary was given in fine, cloudlike, but yet bright, 
dark gray " (3 L 7). "A very fine black line completes the figure 
outline" (18 Co 6). "This dark gray outline ran clear around both 
balls" (7 Su 9). "The outline was distinctly completed by > dark 
gray line" (13 D 2). "There was a gray line which ran up to tlx 
black border and down arotuid the other side of the figure " (3 St 4). 

(2) The figure is distinguished from its badcground by a difference 
in quality, which is given by all O's as both lighter and darker Itan 
the background. Some O's again show a rather marked preference 
for the one or the other quality. This difference is frequently reported 
together with the tmagtnal contour-lines ; sometimes, however, the 
figure is marked off merely by an abrupt transition from its <]aBlity 
'~ that of the white background The following are examples; 

..~. - . . jhter white tl 

t much whiter than 

** Schnmann was unable to observe ' subjective limiting lines ' in 
figures with curved outlines; he observed them only in ^ures with 
straight boundaries. See I, 14. 

"Schumann gives two modes of differcnliktion of the figure from 
its backgrotmd : an imaginary limiting line ; this may be a bn^t wUtc 
line, which be calls a true 'subjective line,' or a black line (refrO' 
ducirtts yortlelknu/tbiU) ; and qualitative change of the area of^the 
figure. I, 12ff. 

>*The figure before O's initial indicates the stimulus-card, corrv 
spending with Ihe numbers given above. The »cond number indicates 
the presentation of the particular card. 
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the grayish background" (8 Su 11). "The whole figure grew lighter 
and was surrounded by gray about the edges " (6 St 3). " It was 
slightly whiter than the background, which became light gray " (9 Z 3). 
''As soon as I saw the outline of the figure, it became brighter, and 
it had a gray outline" (13 Ca 4). 

(b) Darker quality. — "A grayish film extends over the surface of the 
whole figure, and outside of the figure it is very white" (7 Co 4). 
** Its quality changed to a slightly grayer color, and the regions beyond 
the figure were brighter" (7 H 8). "The figure was of a dark gray 
and the background was white" (15 Ca 3). "As I looked at the 8, 
it became grayer than the outside" (7 Z 2). "That scroll stood out 
from its background very gray, and the surrounding area was definitely 
whiter" (10 Zi 5). 

Several reports indicate that the figure assumed a lustrous quality. 
'"After an instant there was a central part of the figure which became 
clearer, and the quality changed to a grayish lustre " (16 H 3). "Again 
the quality of the figure was a gray lustre" (13 H 4). 

One O reports a case in which a. free image helps to determine the 
-quality of the figure. " I found myself endeavoring to identify that 
figure. The attempt to name it was very marked. First I said Circle, 
and then No. Kinaesthesis of shaking the head with this rejection. 
Then I called it an Indian pot. I do not know that I named it as 
such, but I identified it as such. I had a free image of a piece of 
Indian pottery which conformed with this. The figure now looked 
yellowish gray" (6 D 3). 

Another O mentions a difference in the texture of the figure. " The 
^gure is distinguished from the background by a difference in texture. 
The texture of the figure is thinner than that of the background " 
(18 Co 1). "Just a difference in texture distinguishes it. The figure 
18 thinner" (4 Co 11). " It is a difference in texture that marks it off. 
The dumbbell is less dense. There is only this qualitative change that 
marks it off" (8 Co 6). 

(3) Another fact reported by all O's is that the figure assumes 
:greater vividness than die rest of the exposed field. The black char- 
acters were vague and often unremarked. When the O's undertook 
to sketch the figure, the5 were very often unable to place any black 
•on the field; they declared that there was black there, but that they 
•could say nothing about it 

"The figure became very clear and the outlying region became very 
vague. I could not say anything about the outlying parts at all " 
(6 H 4). "I did not notice the background as grayer; but I saw the 
figure as whiter, and knew the background must be grayer. The back- 
.ground was very very obscure" (8 Su 1). "The background was so 
unclear that I cannot report on it. The figure was the only clear thing " 
i\A Su 9). "I have no notion at all of the area surrounding the 
ngure" (12 L 2). "The background disappeared when the figure was 
clearest " (10 Z 3). " The crescent stood forth in attention very vividly 
and all of the background was indistinct. When you get the fiffure 
it just sticks together as a whole and all the rest drops out The 
attention-factor is the tremendous thing in the perception" (14 D 1). 
"There is a sort of spontaneity with which the attention ffoes to the 
figure. I absolutely lose all of the background" (15 D J). "Soon 
it became a unitary figure, and the rest of the card was ignored. The 
figure was very very clear and I did not observe anything in the 
jbackground" (14 Zi 2). "The figure was so clear that I saw nothing 
«lse. AH of the background was unclear" (8 Zi 2). 

(4) All O's report that the figure assumes perspective, in addition 
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to the attributive changes already mentioned. The perspective, as wc 
shall presently see, comes late in the temporal course and is correlated 
with objective reference of the figure. 

*' The outline was hardly so definite as a pencil mark. However, 
the circularity of the extent had for me the vividness of a natural 
perception, as the perception of a very white disc of cardboard hung 
against a slightly darker quality of background. This suggests the 
vividness of the perception'' (3 L 6). "There is no line defining the 
figure, but it just stands off spatially, just as though a space of half 
a cm. were between the heart and the background. It is that that 
marks the figure off for me" (16 Co 1). "I had a distinct perception 
of separateness. The background seemed a quarter of an inch behind 
the white figure" (13 Co 1). "The figure became brighter and stood 
out in perspective, very markedly nearer me, with the darker back- 
ground surrounding it in the distance" (9 H 5). "When the quality 
changed to this grayish lustre, the figure seemed an object set back 
behind the background" (16 H 3). "That figure came out in marked 
perspective toward me" (8 Z 5). — 

Finally, two O's reported changes in intensity of the area of the 
figure along with changes in quality and clearness. Su gave this report 
very frequently. Asked just what she meant by intensity, she replied: 
"The figure becomes more glaring with increased intensity." H in- 
sisted that a figure, even if of the same quality as the outlying region, 
might assume greater or less brightness. The following are examples : 

"When the white dumbbell was observed, it was more intensely 
bright. It was *glary'" (8 Su 7). "This bowl was very white, but 
of rather low intensity. It was not glaring and not very bright" 
(6 Su 7). "The figure now became more clear and more intensely 
bright and was definitely outlined. I did not note much, if any, change 
in quality, but it merely became clearer and brighter" (8 H 7). 

The O's distinguished three phases in the course of observa- 
tion which culminated in a fully developed figure. First, 
under the influence of the instructions, which have set the O 
for perceiving a figure, comes a period of searching or ex- 
pectancy. During this period O casts his eyes over the card 
and along the bits of black in the field, or fixates briefly cer- 
tain parts of the white area in the expectation that a figure 
will emerge. Secondly, some portion of the white field be- 
tween the black characters holds O's eye, and becomes the 
sensory basis for an abstract or plane-geometrical figure- 
theaning. The figure is not yet attributively differentiated, and 
there is no completion of the contours in tied imagery. 
Thirdly, by steady fixation of this area or by eye-movements 
around its periphery, the area of the figure becomes differ- 
entiated from its background in quality and vividness, assumes 
perspective, and is labelled by a concrete name, such as ball, 
sun, tgg, pear, lemon, gold-fish bowl, Indian pottery. In 
the last two phases we have correlation of certain sensory 
moments with a definite type of meaning. Their distinction 
is especially significant in that the instructions did not im- 
pose, or even suggest, the task of reporting temporal sequence. 
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All ten 0*s definitely indicate these three phases, and their 
characterisations are essentially the same. This does not 
mean that all phases, and the two last in their dual aspect of 
process and meaning, were reported in every observation; we 
have already said that the cards offered a sort of puzzle, which 
was not always successfully solved. There were various 
omissions and short cuts. In the 15% of " failures," in which 
no figure at all was found, phase I only was represented. 
There was, in fact, a certain percentage of observations in 
which all three phases were noted ; there were cases in which 
phase I was omitted, while both aspects of the other two phases 
were fully given ; and a few reports by all O's were cut short 
at the end of phase II, so that process wise the figure was not 
completed in tied imagery, and was not differentiated in 
quality, clearness and perspective from the outlying white field, 
and meaningwise it failed to take on objective reference and 
was not labelled with a concrete name. The accompanying 
table shows the percentages of such complete and undeveloped 
reports for all O's.** 

Total Total Total 

O Preaenta- Complete % Undeveloped % Combined 
tions Reports Reports % 



Ca 


144 


9 


6.2 


11 


7.63 


13.83 


Co 


270 


9 


3.3 


29 


10.74 


14.04 


D 


90 


8 


888 


4 


4.44 


13.32 


H 


144 


33 


22.9 


6 


4.16 


27.06 


L 


83 


7 


8.43 


12 


14.45 


20.88 


Sh 


216 


13 


6.01 


13 


6.01 


12.02 


St 


180 


15 


8.3 


11 


6.11 


14.41 


Su 


216 


22 


10.1 


15 


6.94 


17.04 


Z 


108 


10 


9.26 


5 


4.63 


13 89 


Zi 


108 


19 


17.5 


7 


6.48 


23.98 



The following excerpts are descriptive of these phases. 

Phase I. — "Just the total white field. That peculiar organic set 
that makes one look for a figure. The whole card was not equally 
dtSLT at all times, due to rapid shifts of fixation" (9 H 4). "There 
was first a tendency to explore, and the whole card was explored, 
more or less. I was attending to the white parts and they were clearer 
than the black" (12 H 8). "I keep trying to see something in the 
center but cannot do it. There must be some figure among the blade 
dots. I feel that they partly outline some figure, but Uiere is no 
meaning there" (17 Su 7), "Inside of this triangular area were some 
black ngures. Inside of them I was hunting for a white figure " 

^* The remaining reports are distributed among the following classes : 
(1) 'condensed' reports, wherein phase II is omitted, and there is 
an immediate jump from phase I to phase III; (2) 'incomplete' 
reports, from which one or both aspects of either phase II or phase 
III are omitted ; and (3) the group of ' failures.' 
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(17 Su 12). "I had a set for a white figure, but when I first saw the 
card it was only black on white. ... So I continued to look more 
actively. ... I think there was a good deal of eye-movement 
here. When I do not get the figure at once my eyes move from one 
black spot to another to get a figure" (9 Co 11). "I just looked all 
around among the ends of the black lines to get a figure that I could 
put a meaning to" (14 Sh 8). "Before the circles came in, my eyes 
were moving around over the card trying to get a white figure. I 
then noticed the outline of the edges of black and moved along it 
and the figure appeared" (13 Ca 3). "I did not get the figure until 
just as the curtain dropped. My fixation and attention jumped around 
all over the possible parts of the pattern defined to find a figure " 
(8 D 4). 

Phase II. (1) Process. — "Then a shift and I saw two circular areas 
set in between the black lines. At first these had no particular char- 
acter except they were the clear things " (7 H 5). " Then a bit of the 
card catches you and stops the exploration. The figure is not com- 
pleted or marked out in this stage. Just this bit catches the attention " 
(13 H 7). "I saw a white sort of ^ figure. It was only moderatdy 
intense and clear. There were white surfaces at the sides of the figure 
that were of no difference in quality from the figure itself, but they 
did not seem to belong to the figure. I do not know what that figure 
is, and don't know that it was marked off" (12 Su 12). "I don't 
believe this figure was marked off at all except by the black lines, 
but still the white in the center seemed to suggest a figure " (11 Su. 6). 
" This figure is hard to describe because I did not have time to get 
it completed. There was continuous eye-movement over it in an 
attempt to have it take outline and mean something. But the figure 
seems to have a rather definite extent" (12 Co 12). "The circle 
is separated from the background only at the ends of the black lines. 
In between them it is not marked out. It is as if it were about to 
come out, but it did not before the curtain dropped" (3 Co 7). "The 
black strips are so broken that a sort of a circle is formed in the 
center. But I did not get the outline around the circle where there 
were no black strips" (2 Sh 3). "I just look at that 'shape/ but 
I cannot see the outline or any changes to mark off the figure. I just 
did not know how to finish the figure" (15 St 3). "There is just a 
square shape of white there, but it is not at all different in quality 
from the rest" (1 St 6). "As I moved my eyes along the black 
lines I saw a white 'shape' in the center. It suggested circle, but I 
had to move my eyes around it to get it to come out definitely" (13 
Ca 6). "At first that just looked like a figure of white. It was just 
a flat shape of white, but was not definitely outlined yet" (8 Z 4). 
" I saw a perfectly white figure suggested by the black lines. But all 
the white of the whole field was of the same whiteness" (14 Z 2). 

(2) Meaning. — " Something about this gives a hint of meaning, 
but the meaning seems to be indefinite, and I continue to sweep over 
the figure trying to verify the partially-accepted meaning. There is 
tension or strain in the throat which means suspended judgment, and 
I move to verify my judgment" (14 H 7). "The figure-meaninf 
came before the thing became a definite or particular figure" (l3 
H 7). "At first, when there was just a flat surface and it was not 
outlined, the figure did not mean much. It did not represent any 
known object" (18 Su 8). "This was a figure, but it did not have 
a meaning that I could name. But it meant a figure because there 
were not just black lines there" (12 Su 4). "It seems to have a 
definite extent, but is not marked out by the usual lines, and does 
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not mean anything except a white figure-shape" (12 Co 12). "At 
first this central area was vague and suggested that it might be cir- 
cular or slightly elliptical in shape" (2 L 1). "At first that figure 
was merely a 'design' and took on no particular meaning" (11 St 3). 
" That shape does not remind me of anything, except that it is just 
a shape. I cannot name it" (15 St 3). "I saw a pattern of white 
among the black. I call it a pattern because it is not what I mean 
by a figure. I don't have any tendency to name this figure and a 
Agure has a name. This is just a white pattern of different parts ** 
(7D1). 

Phase III. Process and Meaning,^* — " The whole figure became 
clearer and the surroundings obscure. It also assumed convex per- 
spective" (18 H 6). "The figure became of a different quality and 
was very bright and had perspective. The rest of the field was quite 
obscure. It was a beautiful tnarble now" (17 H 8). "Very quickly 
it popped out very white and the background was quite submerged. 
The black of the background was quite obscure. The figure looked 
like a real crescent now" (9 H 7). "When these changed to little 
balls, they became whiter and more intense and clearer. Little dark- 
gray narrow line surrounded them. They changed very quickly" 
(13 Su 6). "This was a globe to hold goldfish. It rounded out and 
had depth. It meant a real globe instead of the flat figure that pre- 
ceded" (2 Su 5). " That electric light-bulb was of a slightly greenish 
gray and took on marked depth. Where the black lines do not meet 
at the top, I extend the greenish gray surface so that I make a tip 
for the bulb. The tip is the same color as the bulb. The contour of 
the bulb is very distinct now " (6 Co 4). " On a second look it looked 
like a hammock instead of an oval figure. There was a visible gray 
outline around it. It had a very definite dividing line" (15 St 2). 
" Then it meant a vase to me. The vase was outlined. The disc 
which was first suggested was not outlined; but when the figure 
meant vctse, there was distinct white outlining it The surface of the 
xfose was gray" (6 Ca 7). " Then the figure stood out at me. It was 
definitely and completely outlined all around. My images were rather 
a gray strip just outside the contour of the figure. I named it 
battle-axe then" (11 D 1). "As I looked at it more it appeared to 
be a barrel. It came out in perspective and I saw three hoops of 
grayish quality running across the barrel. This was very clear and 
looked like a real barrel" (3 Z 3). " Soon it changed and looked like 
a football. It was gray, especially on the right side, and the gray 
surface shaded up the edge of the figure prettily" (4 Z 3). 

The general results of this section may be summed up as 
follows : 

1. Partially outlined figures may be completed imaginally 
by curved as well as by straight contours. The figures thus 
completed are differentiated from their identically colored 
background (a) by imaginal lines of tied imagery completing 
the contours, (fe) by a change in the quality of the figure- 
surface, (c) by an enhanced vividness, and (d) by perspective. 

2. Three stages in the temporal course of these observations 
could be distinguished : (a) a phase of expectancy, wherein O 

1^ It seems unwise to separate the descriptions of meaning and 
process in this phase; but the object-meaning is italicised. 
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is set for the appearance of a figure; (b) 2l phase of dbstrtut 
form-meaning, which has correlated with it a definite sensory 
datum (this datum gives merely the suggestion of form; it 
is not marked off from the background by attributive diflFer- 
ences other than vividness) ; and {c) a phase of concrete or 
objective meaning, in which O labels the figure with a con- 
crete name. A wealth of sensory processes is correlated 
with this object-meaning; they are subsumed under (a) tied 
imagery, (6) qualitative changes, (c) change in the distribu- 
tion of vividness of parts, and {d) perspective. 

Section III 

In these experiments a plane-geometrical figure, e.g., a 
square outlined in black on a large white field, was presented 
to O; and, while the observation was in progress, this figure 
was gradually changed to another, e.g., an oblong. We hoped 
to determine the ultimate observational moments characteristic 
of various plane-geometrical figures." 

Six stimulus-cards were used. Five operated upon the 
principle of elongation: 1 square-oblong, 2 circle-flat sided 
oval, 3 diamond-hexagon, 4 plus sign-cross, and 5 multiplica- 
tion sign-double arrow. The sixth card allowed the vertical 
sides of a square to fall together (at the same time that the 
upper horizontal side was concealed) to form a triangle. The 
dimensions of the smaller or unelongated figures were 5.5 
cm. in each direction; either dimension could be increased by 
distances up to 10 cm. 

These compound cards were presented in a large picture- 
frame exposure-apparatus. A door at the back held the cards 
firmly, but not tightly, against the plate glass. A groove 
mortised in the top of the frame, flush with the inner side 
of the plate glass, allowed the hinder card to move upward 
and downward. The movement was effected at a tmiform 
rate by the pull of a running kymograph. The rate, empirically 
determined as favorable for the observations, was 10 cm. in 
8 sec. 

The time-orders were roughly equated; i.e., the elongated 
figure was shown first in an exposure about as often as the 
unelongated. The square-oblong figure was presented to all 
O's on an average of 15 times with each direction of move- 
ment ; the other figures averaged only 9 times in each direction. 

The 7 O's were Csl, Co, D, H, Su, Z and Zi. O was seated 

1^ Perhaps Schumann also made the first step in this direction. 
His characterisations, however, are grossly perceptual and associa- 
tive. See I, 15 if. 
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6 m. from the apparatus ; at this distance he could not perceive 
the line of demarcation of the constituent cards. The work 
was done in a light optics-room. The following instructions 
were used throughout : " I shall show you a card on which a 
figure is represented in black. Observe the figure carefully 
and, when the curtain drops, report what you have observed." 
The total exposure-time was 12 sec.; the first figure of an 
exposure was shown stationary for 2 sec. before the move- 
ment (which consumed 8 sec.) began, and the second figure 
was also shown for 2 sec. in the final position before the 
exposure terminated. 

The main series were taken with the frame in the vertical 
position. In an extra-series with H the apparatus was turned 
on its side, so that the square, when elongated, became a hori- 
zontal oblong. The same technique and instructions were 
employed. 

Results, — A certain period of training was necessary before 
the O's fell into the strictly " descriptive " attitude. During 
the earliest sittings common-sense reports were the rule : *' The 
oblong is longer than the square ;" " The oblong is longer in 
one direction while the square is the same in both directions." 
Very soon, however, the O's realised the inadequacy of such 
reports, and cast about for other criteria of difference between 
the figures. The next mode of differentiation came by way of 
an empathic tendency : as the figure was pulled upward, there 
were reports of sensory experiences of " lightness " or of 
" expansion ;" when the movement was downward, pressure 
on the head and general " compression " were reported. These 
experiences all reduced to sensory or imaginal kinaesthesis. 
One O (Su) began with a clean-cut objective attitude. The 
long vertical sides of the oblong appeared, with upward move- 
ment, to stretch and became narrower, particularly in the 
middle region; and with downward movement to be com- 
pressed, to thicken and to bulge out. 

After a short period of practice the seven O's passed by 
way of these common sense, empathic, or objective attitudes 
to the attitude of strict psychological observation. The in- 
structions were not altered in order to attain this attitudinal 
shift; it is probable that the observations of the preceding 
section exerted an influence which favored the transition. 
Two O's, who came into the experiment for this series only, 
and without the previous experience, never passed beyond 
the empathic or objective attitude. 

There was a tendency with all O's to report an initial ex- 
ploratory phase, from which the meaning and the attributive 
marks of the figure emerged. We merely mention these re- 
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ports; nothing significant is to be gleaned from them except 
that any part of the figure may first become dear, and may 
thus be the starting-jpoint of ex|rforation. At the end of this 
phase the complete figure is in focus. The direction of ex- 
ploration was usually from left to right; most commonly it 
began at the lower left comer of the field, and went upward 
and to the right. 

We now taJce up the stimuli in order, and report the char- 
acterizations of the figures. 

Square-vertical oblong,--Tht square was in practically every case 
described as attributively alike in all its parts.^ D reported several 
times that tiie comers of the square were the clearest parts; he was, 
however, not very sure of the observation. The oblong, on the other 
hand, was characterized by differences in distribution of attributive 
characters; the longer sides were described by all O's as bladcer, 
clearer and broader. Two, H and Su, also report a higher intensity. 
The short sides of the oblong were described as grayish, vague, and 
narrower. 

H and Co frequendy reported an empathic difference between these 
figures. H stated that the square had a "stability" or "compact- 
ness," which he found based upon sensory and imaginal processes 
in the chest or diroat Co reported a " lack of balance in the oblong, 
based upon imagery or sensations of pressure in chest or shoulders. 
The "objective attitude of Su to the oblong has already been 
referred to. 

Circle-oval, — The circle was described by all O's as attributively 
uniform in all parts, while the oval was just as universally char^ 
acterized as blacker, clearer and more extended on the two longer 
sides.^7 He also reported empathic " compactness " or " stability " 
in the circle. At times Su and H reported an objective attitude to- 
ward the circle. When regarded as object, some arc of the circle, 
usually diat upon which it rested, or if it rolled the side toward which 
it rolled, was qualitatively blacker, clearer, more extended and more 
intense. These objective characterisations usually followed in time 
the observation of the figure under the " form " attitude. 

Diamond-hexagon. — For the most part the diamond was described 
as attributively uniform in all parts. Several O's, however, went 
further in analysis. Co reported the four points clearer and blacker. 
For D the two vertical angles were the characteristic parts. Ca re- 
ported that the figure divided horizontally, and that the upper half 
was usually attributively enhanced. 

In the hexagon, as in the oblong and the oval, the two long vertical 
sides were attributively enhanced. Co reported an emfathic "un- 
balance " in the hexagon. She remarked several times : " I was afraid 
it would fall over." 

Plus sign'cross, — For the most part the plus sign was described as 

^ Schumann reports that in the square all four sides are uniformly 
combined (gleichwertig verbunden) ; in the oblong, the two lomrer 
sides obtrude in consciousness (hervortreten oder auff alien im B#- 
wusstsein) and are more closely combined (inniger verbunden). See 
I, 15 ff. 

^^ Schumann states that in the circle no parts obtrude, while in the 
oval the two sides which give it its longer dimension obtrude and 
combine more closely. See I, 22. 
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attributively uniform in all parts.^^ Analysis was carried further in 
later observations, in which the horizontal arm bore enhanced attribu- 
tive marks, and the vertical arm was grayish, less vivid, and narrower. 
Co showed the empathic tendency by noting " solidity ** or ** balance " 
in the plus sign. 

In the cross, the long vertical line was universally described as 
attributively predominant. Co also reported a " feeling of unbalance." 

Multiplication sign-double arrow. — The times-sign^* was at first 
described as attributively uniform, and the long vertical line in the 
arrow was enhanced in all attributive respects. Toward the last, Ca 
and De reported a step in analysis of the times-sign: the upper or 
lower half of the figure was enhanced. Ca also reported, as did all 
the 0*s before the series ended, that one of the diagonals, usually the 
lower left-upper right, became blacker, clearer and broader as a whole. 
D sometimes took an objective attitude toward the arrow, and in these 
instances described one of the arrow points as attributively heightened. 

Square'triangle. — ^As we have already said, the square was observed 
as attributively identical in all parts. The triangle, however, was 
characterized by enhancement of the apex and the two sides forming 
it.^^ The base line was very commonly described as grayish, and 
sometimes as quite vague. 

Square-horisontal oblong. — H reports that the upper horizontal side 
assumes attributive predominance over the lower. Sometimes the 
upper side alone, but usually both of the long horizontal sides, are 
attributively heightened. 

These reports show that, even after the " descriptive " atti- 
tude had been assumed, the O's were able to take account 
only of the more obvious descriptive features of the figures. 
We therefore had recourse to another mode of presentation. 

Section IV 

By the procedure of Section III we were able to present 
only one figure, e.g., the square, with its corresponding elon- 
gated pattern, e.g., the oblong. We now arranged conditions 
whereby any figure could be presented with any other, e.g., 
the circle with the square. We hoped by this variation to 
enable the O's to carry further the analyses previously begun. 

The stimulus-cards carried 12 figures, accurately drawn 
in black on white: 1 square, 2 horizontal oblong, 3 triangle, 
4 vertical oblong, 5 tilted square, 6 circle, 7 oval, 8 plus sign, 
9 multiplication sign, 10 horizontal rhombus, 11 horizontal 

1^ Schumann reports that the two arms of the plus sign combine 
equally and that no parts obtrude. He did not use the cross figure. 
I, 20. 

^* Schumann observes that any two legs of the times-sign lying 
symmetrically to the vertical or horizontal, preferably to the former, 
obtrude and combine more closely. He does not note the enhance- 
ment of a diagonal, which Ca first reports and which all O's get in the 
later work. I, 20. 

2^ Schumann notes that the base of the triangle is of less observa- 
tional significance. He states that the two sides forming the apex 
of the triangle obtrude and combine to a greater degree of unity. I, 20. 
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diamond, and 12 vertical diamond. The maximal length of 
any figure was 3 cm. Figures of the same magnitude in 
both dimensions, e.g., square and circle, measured 2 cm. in 
each dimension. The figures were shown, as by the method 
of paired comparisons, in a Dodge tachistoscope.*^ The dis- 
tance of the stimulus-card from O's eye was 38 cm. The 
shift from the first exposure field to the second was affected 
instantaneously by a swinging pendulum; the brightness of 
the two fields was sensibly the same. 

The five O's, Co, H, Su, Z, and Zi, had all taken part in 
the work of Section III. The following instructions were 
used throughout : " I shall present to you two figures in suc- 
cession. You are to observe them carefully, and at the end 
of the exposure to report in strictly psychological terms 
what you have observed." The time of exposure was regu- 
lated by a silent metronome; a complete swing consumed 2 
sec, which was the time between the " ready " signal and 
the first exposure. Each of the paired figures remained under 
illumination for 2 sec. 

A complete comparison-series comprised 66 observations; 
a complete series for all O's, 330 observations. We performed 
three series. The experimental conditions remained identical, 
except as regards a fixation point. In the first series, there 
was no fixation mark; after the ready-signal O was simply 
staring into darkness, when suddenly the first figure ap- 
peared. In the second series we used two fixation points on 
every card. These were placed horizontally just outside the 
boundaries of the figures; they were not perceptible during 
the period of illumination. In the third series the two fixation 
points were set vertically. Since the results show no signifi- 
cant differences, we do not distinguish the three series in what 
follows. 

Results. — Certain figures brought out stable and uniform 

descriptions; most definite were the plus-sign, the oval, and 

the two oblongs. The square and tilted square proved most 

baffling, and their analyses were reported with less assurance 

than those of the other figures. 

Square. — This figure was most frequently described, under the form- 
attitude, as uniform in quality, clearness, extent, and intensity in all 
parts. When the square took on the "object" meaning, Co stated 
that the base line was increased in all attributive respects, while H 
described the base line as more vague, grayish, narrower and less 
intense; the other three sides were uniform. There were occasional 
reports of a brief initial stage in which two parallel sides were 
dear and definite, and the other two very indefinite; in this stage, 

'^ R. Dodge, An Improved Exposure Apparatus, Psychological Bul- 
letin, IV, 1907, 10 ff. 
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however, the form-meaning was that, not of a square, but of two 
parallel lines, with two grasrish and vague cross lines unrelated to the 
figure, and usually out of its plane. There were also early reports 
in which the square figure had the meaning of oblong; O then de- 
scribed two parallels as blacker, clearer and a little wider than the 
others.*' 

Horizontal oblong, — The longer parallel sides of this figure were 
described as blacker, clearer, broader and more intense than the 
shorter sides. These marks usually characterised the lines as wholes, 
although Su sometimes reported that they were blacker, etc., in the 
center, and graded ofiF attributively toward the ends; the ends were 
never so vague, however, as the shorter sides of the figure. For the 
most part the two more pronounced sides were ecjually enhanced; but 
toward the end two 0*s tended to see the one side slightly predom- 
inating over the other. For H the upper side was somewhat more 
pronounced, while with Co the base line was preferred. 

In all the work of this section, the differences of quality and clear- 
ness were most obvious. All O's reported changes in extent, but less 
frequently, and with less definiteness of assertion. Differences of 
intensity were reported only by Su and H. 

Triangle. — The two sides forming the apex were attributively en- 
hanced, and the base line was vague and grayish. Usually the sides were 
enhanced as wholes, but sometimes the parts about the apex were 
more pronounced. Su and Co reported occasionally that the base line 
was blacker and broader: in these cases the meaning of the figure 
had changed. Su stated that she saw just a bold black horizontal 
line with grayish legs projecting away from it; the lines formed no 
definite figure, and did not carry the meaning of triangle. Co also 
stated that the figure as thus seen did not mean "a good triangle." 
We shall see presently that these O's show a preference for horizontal 
lines. 

Vertical oblong, — The two longer parallel lines were described as 
clearer, blacker, broader, and sometimes as more intense than the 
shorter horizontals. Usually both of the longer lines were equally 
predominant; toward the end, however, Co tended to report the one 
or the other, usually the left, as the more pronounced. Usually, 
again, these lines were enhanced throughout their length, but in a few 
instances only about two-thirds of their extent was changed. 

For H, as we have already seen, the horizontal oblong is dominated 
by its upper side line; in the vertical oblong the two longer sides 
are equally enhanced. Co reports a predominance of the base line 
in the horizontal, and of the left vertical side in the vertical oblong. 

Tilted square. — Usually two parallel sides assumed attributive promi- 
nence in this figure; frequently the upper or lower, and more rarely 
the right or left half became more marked; a few reports indicate 
the lateral angles as the characteristic parts ; and a few that the figure 
is attributively uniform in all parts. Thus on the side of process 
this figure is variously described, even by the same O's. But a dif- 
ferent meaning is correlated with the differences of description. When 
two parallels, usually the lower left and upper right, were most 
marked, the O's often remarked that the figure seemed slightly longer 
in the direction of these parallels; it meant a distorted diamond or 

** Schumann found that observers could voluntarily favor any two 
sides, particularly the verticals of a square; and that, when two 
sides were thus preferred, they united more closely and the figure 
was no longer a square but an oblong. II, 16 ff. 
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panllelogrun. With the one half ontstanding, the figure meant a dia- 
oiond, two triangles, or two V's put together. The norisontal diviiion, 
into an upper and a lower half, was largely preferred. When described 
as uniform in all parts, the figure meant a square. When the lateral 
angles with ■ small portion of the lines foming them were the char- 
acteristic parts, the meaning was that of a diamond. In a few reporta 
this last interpretation included an "objective reference;" a tied image, 
whiter or grayer than the background, then formed an observable 
link between the angles. 

Circle. — The circle, under the form-attitude, was reported as uni- 
form in all parts. Frequently the figure took on an "object" mean- 
ing; this sometimes followed the "form" meaning, sometimes came 
at once as the figure was exposed. In these cases, as in our prevtona 
work, certain parts of the figure were attributively differentiated: if 
it meant a rolling hoop, an arc of about 30° on the side toward which 
it rolled was enhanced; if it meant a standing wheel or hoop, it was 
more marked along the arc on which it am»eared to rest. 

The anempt to find an attributive basis for the difference between 
circle and square proved unavailing. There were a number of reporta 
of an empathic difference : the circle was characterised t^ a " smooth- 
ness," which the square lacked, and the square in distinction had a 
characteristic "abruptness." These empaihic data reduced, so far as 
the O's could tell, to imagery of eye-movements about the ontlines of 
the corresponding figures. 

Two of the r^pilar O's, as well as Dr. Titchener, who observed in 
this series, reported a tendency for the circle to expand latendlr; 
the arcs on either side were then somewhat enhanced attributively. 

Oval. — The two long sides of the oval are attributively enhanced, 
and the short end-arcs are less marked in all attributive respects. 
For the most part both long sides are equally enhanced; Co and H, 
however, noted a tendency for the base and upper side respectively 
to assnme a slight predominance. 

All O's differentiated the oval from the oblong by the fact that, 
in the latter figure, the enhancement extended uniformly the wlx^ 
length of the longer sides, while in the oval there was a gradation 
from the most marked attributive increase at the center outward 
toward the extremes of the figure, lite O's were unable to specify 
a precise point at which enhancement ceased or began. Uoreover, 
most O's declared that the round ends of the oval, even though of a 
very low d<^ee of clearness, were more essentially characteristic 
of the oval figure than were the short sides of the oblong for tiut 
figure. In other words, the short sides of the obbng were less dear 
than the round ends of the oval. One 0, Su, frequently reported that 
the short sides of the oblong were unobserved, while if the oval was 
to be apprehended as such the round ends must be perceived." An 
empathic difference was also noted ; the oval was characterised by a 
"smoothness" and the oblong by an "abruptness." These clur- 
acterisation* again appeared to reduce to imagery of eye-movement. 

Pltu-tiffn. — In Ibis figure one of the axes was attributively differ- 
entiated from the other. All O's except Z described the horiiontal 
axis as blacker, dearer, and wider. Z reported the vertical axis 

"Biihler finds that two adjacent aides, usually the kfl and (he 
•qtper, are essential parts in the oblong; and that the limen of propor- 
tion of rectanguUrity Is not essentially heightened by omission of 
dw rigtit vcrticBl and lower horizontal sides. Biihler, K., Die CettoH- 
wakmekmumgtn, i.. 1913, 182 ff. 
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enhanced, just as constantly as the other O's reported the horizontaL 
Most 0*s asserted that the parts of this figure are more obviously 
differentiated than those of any of the other figures. A very stable 
attitude and a steady and definite type of report were soon acquired. 
The differentiation of parts was, indeed, so pronounced that one O 
believed the horizontal line to have been drawn broader and heavier. 
This statement was made a number of times; and at the close of 
the work the stimulus-card was accordingly handed to for closer 
scrutiny. Holding it in the usual position, she exclaimed : " I told 
you the horizontal line was drawn heavier ! " Asked to turn the 
card 90°, she was amazed to discover that the originally vertical line, 
which in the normal position was very vague, assumed just as great 
predominance over its rival as this, the originally horizontal line, had 
held before. 

Times sign. — The parts of the times-sign which were characterized 
by more marked attributive moments were somewhat variable. Most 
commonly one of the legs, usually the lower left-upper right leg, was 
attributively enhanced. There were also numerous reports in which 
the figure divided into an upper and a lower half; usually, one half 
was then attributively increased. There were a few reports in which 
the figure divided vertically, and the left half was the more char- 
acteristic. 

Rhombus. — In this figure either the two parallel horizontal sides, or 
the obtuse angles with portions of the lines forming them, were the 
attributively marked parts.^* All 0*s reported that, when the hori- 
zontal parallels were the marked parts, the correlated meaning was 
that of parallelogram or rhombus. In this situation the oblique sides 
were very low in clearness. H again showed his general tendency 
to give the upper horizontal a slight predominance over the lower; 
both, however, were heightened more or less. When, on the other 
hand, the obtuse angles were the heightened parts, the figure-meaning 
was that of diamond. The shift of meaning with definite alteration 
in descriptive content was extremely constant in this figure, and was 
brought out by all 0*s. Several O's reported a tied image connecting 
the two angles in the diamond; the image was qualitatively either 
brighter or darker than the background of white, and played a part 
only when the figure had assumed an object- reference. 

Horizontal diamond. — All O's found a good deal of variation in the 
diamond-figures, and no one part acquired a steady preference or 
predominance. However, with the shifts in descriptive content we 
have a fairly definite correlation of shifts in meaning. The portions 
of the lines forming the acute angles were very commonly enhanced* 
and the meaning of the figure was then definitely that of diamond. 
When this particular content assumed an object-meaning, a tied image 
often connected the angles. Again, two parallel sides of the figure 
were often enhanced, when it took on the meaning of a sort of 
parallelogram. The figure was observed as longer in the direction 
of the concerned parallel sides. At other times the figure divided 
horizontally, and the upper half was usually described as attributively 
increased. The meaning in this case was given as diamond, with fre- 
quent specification of two triangles with their bases juxtaposed, or 

'^ Schumann found no outstanding feature in this figure. He says 
that, when two sides of the figure are in the horizontal direction, all 
parts are equally combined, just as in the square. Only the 
in the angles differentiate the rhombus from the square. I, 20. 
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two V's put together, the one of which was of a slightly enhanced 
attributive status. 

Vertieai diamond. — Here again either the portions of the lines form- 
ing the acute angles, or two parallel sides, were attributively heightened. 
In the former case the figure had a definite and positive diamond- 
meaning, and tied imagery played its usual Tole when the object- 
meaning supervened. When two parallels were the outstanding parts, 
the meaning was that of a son of parallelogram or distorted diamond. 
There were also a few reports in which the figure divided inlo halves, 
as in the case of the horiiontal diamond. 

The general outcome of the foregoing work may be stitn- 
marised as follows : 

1. Schumann's general statement that certain parts of plane 
figures obtrude in consciousness and combine more unitedly 
than the rest is shown to have an analysable sensory basis. 
The sensory content assumes a definite pattern of distribution 
appropriate to particular figure -meanings, and may be de- 
scribed in various attributive respects, viz., quality, clearness, 
extent and intensity. 

2. When a figure has an unmistakable meaning, there is a 
stable pattern of attributive distribution. When the meaning 
is variable, there is variability of the enhanced attributive 
pattern corresponding with the various shifts in meaning. 
We may thus account for the perception of different forms 
in the same stimulus, and the perception of the same form 
in different stimuli. The tilted square, e.g., when observed 
as a diamond, has the attributive characterization of the dia- 
mond; and, when observed as a square, is described as the 
square. 

3. If a figure acquires an object-meaning, there is a change 
in the perceptual content. Tied imagery often plays a rote 
in the object -percept ion. 

4. The figures may be distinguished either psychologically, 
as just indicated, or empathically. Empathic is akin to n<uve 
or common-sense differentiation, and is consequently reverted 
to when psychological observation is most difhcult. 

5. Four of our O's showed a preference for the horizontal 
direction; the other O as strongly preferred the vertical. 
Hence there are individual differences to be reckoned with 
in observations of this kind." 

Section V 

Our previous experiments have shown, in various contexts, 

that the same physical stimulus, under repeated presentation, 

** Schumann implici that both the horizontal and the vertical direc- 
tions ar.r mote lm|>DrUnI than (he oblique; IV. 161 ff. He also remarks 
that 1i^e^ which lie syinmetrically to the vertical axis are more apt to 
be grouped logether u a unity: I, 18 ft. 
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may set off a variety of meanings, and that the psychological 
experience underlying the observation of the figure differs as 
these meanings vary. In the instance of the rhombus, e.g., 
the meaning either of parallelogram or of diamond mig^t 
emerge, with corresponding descriptive difference. More- 
over, we have found a descriptive difference for the same 
figure taken under the " form " and the " object " attitudes. 

These results led us to seek conditions which should allow 
a still greater flexibility of meaning with observation of one 
and the same stimulus. We relied especially upon the arousal 
and influence of tied imagery. We therefore prepared figures 
whose outlines were indicated by widely discrete white pin- 
heads set on a large black background. The instrument em- 
ployed was Miinsterberg's Augennuissapparat,^^ 

We performed four experimental series. The first two 
were very short, and served as a continuation of the work 
of the preceding sections. In the first series a figure, e.g., 
a square of 6 cm. side, was indicated by four white pins; 
the two lower pins were fixed in the black broadcloth, and the 
two upper were carried on a horizontal rider glued to the 
threads which stretched vertically in front of the broad- 
cloth screen. By operation of the thumb-screws this figure 
could be changed, laterally into a rhombus, and vertically into 
an oblong. In like manner the diamond could be reduced to 
a triangle and conversely, and the triangle into a straight line. 
The O's were those of Section IV, and their instructions were 
unchanged. They sat at a distance of 5 m. from the apparatus. 

In the second series the two upper dots of a square, out- 
lined as above, were moved obliquely upward ; thus the figure 
expanded as it lengthened upward, and took tfie shape of a 
truncated triangle or wedge. This change was accomplished 
by means of pulleys placed along the top and bottom edge of 
the broadcloth screen, and belts of narrow black braid run- 
ning obliquely around the pulleys. The O's and tfie conditions 
of experimentation >ft*ere as in the first series. 

In the third series we adopted a procedure whidi gave 
greater scope for multiform meanings with the same stmralus- 

gittem. We used the two stimulus-patterns suggested by 
uhler,*^ the square and tilted square, each indicated by four 
white dots. During the first sitting the one of these patterns 
(the tihed square for Co« Su and Z« and the square for H 
and Zi) w*as presented for a certain period of time, during 
which £ called out in succession the names of various figures 

M S€« £. B. TildKiier. Exp^Hmfmimi Psy€k^io9y. /mUr. Qmrnk, Mm^ 
m^ 190$. 2ia 



AN EXPERIMENTAL STUDY OP VISUAL FC»tM 295 

which O should find outlined by the dots. The figures re- 
quired in the tilted square were : tihed square, right oblique 
parallels, plus sign, division sign, left oblique parallels, cirde, 
dotted V, and Z; those demanded in the square were: X, 
square, N, vertical parallels, Z, O, horizontal parallels, and 
M. These figures were called for at successive intervals of 
4 sec. Under observation, the figures were completed in 
tied imagery. The instructions read : " I shall expose several 
uniform white dots, which are regularly arranged on a large 
black background. I shall then ask you, at rather brief inter- 
vals, to observe these dots as forming the framework of a series 
of figures. It will be your task to observe the figures as called 
for; and after observing a short series of them to describe 
each one. If in your subsequent description you are unable 
to recall the order in which they came, I shall be ready to 
prompt you." 

At the next sitting the other pattern was shown (the square 
to Co, Su and Z, and the tilted square to H and Zi), with 
the instruction that observe as many different figures as 
possible. The exposure continued until indicated he could 
find no more figures. The following instructions were used: 
" I am goii^ to present several uniform white dots which are 
regularly arranged on a large black background. Your task 
wUl be to observe as many different forms as you can, and 
every time you observe a new form to call out what it is. 
The exposure will continue until you are no longer able to 
get a new form. When the exposure has ended, you are to 
describe the forms observed as carefully as you can. If you 
cannot recall the order in which you observed them I shall be 
ready to prompt you." 

In the fourth series we attempted to provide stimulus- 
patterns which should represent different d^rees of difficulty 
in the suggestion of a meaning. We made a set of eighteen 
stimulus-patterns, which we supposed would give roi^hly 
three orders of difficulty. There were six stimuli in every 
order, vis.: (1) patterns of concrett objects, light bulb, bell, 
fork, coat of arms, pennant, hand mirror; (2) patterns of 
stellar constellations, Cepheus, Orion, Pleiades, Cassiopeia, lit- 
tle dipper, sickle ; and (3) patterns of plane geometrical figures, 
in which an extra pin was placed so as to disturb or break up 
any tendency to complete the figure, — triangle (in), triangle 
(out), square (in horizontal), square (out horizontal), square 
(in vertical), square (ou t yertiau). Tiie extra dot was placed 
at random by £ in any ^^H^^^^^^HHjtions indicated. 
These 18 stimuli were i^^^^^^^^^^^^Bft with regular 
distribution of type. lo^^^^^^^^^^^^Blniiped by 




C/ vcni rocsBin^ br E mlii ■ snp-wm^ The three O's, 
Ci', Sr and H. w or to l tmifer liK iiJln»iwg ■ B tructi o u a : " I 
uiaiV. show ym> a dnsar d: wfais don m a hige Uadc back- 
gn.nmi. Tbcsr dus are sd anaivrd as to oarime s figure. 
Vrfc arc t& vtajA iar the ngnre and is rienal ks ^)pearance 
In b3)'iiig ' Nov.' ThiTi troo an id A-Mjfa.. so far as pos- 
biuK' m attjiuuijw ietsk. v^aa k^mi nam ofascrvco. 

Ktiulli — In the firsi sens ^c dcsmp ti nns of the oblofig, 
rh'.iRibti^. trtan^c oc ^»v Ac iaupTur psycbological fea- 
itiffri The fipucs onded n lan^Jcw their o ntH a cs in tied 
tmst^f^y. whici) was deucr. ■jnylw^rk 'iJT more enhanced, and 
oi miJT<: definite hmrts, in ihosc pans sWfa have already been 
ft^/ntfi as dianctcrisiic oi die pardcnlaT figore. Most ctnn- 
aumfy this imageTT was a dailc gtV- wrtog in degrees of 
'tujilifative differenoe from the deqp bfack badcgroond. Some 
O'i rrnded to rcpon the total aiea mdosed by the dots as either 
hik£k*T tn grayer than the oifllji ng faadcgroinid. In such 
lU/M-fVJtiioni the limits of the qoabaiiTC differentiation were 
tiurt* i>«nly cut on the psychologically characteristic sides 
lA flur fi|[ure; the limits on the more vagoe sides {^e.g., the 
Aii,r\ isnjirk of the obtot^) were described as " fuzzy," 
" Mfxtlfj'," " indefinite," " fading away into vagueness." Thus 
rtilt wri«-» with incompletely outlined figures oonfinns the re- 
»ul<B '«lffained with figures whose ootlines were continuously 

fit ilir arcond series the O's tended to hold rather firmly 
tff I lie " («»rrn " attitude. Several stated that it was not neces- 
*it\i III 'tttiuiii a concrete meaning, ahhough the more pr^nant 
iFii^tc-'iy wu« correlated with such objective referetKes. The 
fililt'iiit Biiira of the elongated figure were universally described 
••■ tliHirti Irritlic; the top and bottom were seldom definitely 
iiiiiiiui i\ I itrnr o)>li(|ue sides were given (1) by a qualitatively 
Uutiii I •'! liurUfT tied image, and (2) by a sharply delineated 
mni III (III- ijiiitlilaiivcly different surface inclos<^ by the dots. 
ill lit) li iilmrrviilioni the figure was usually named a truncated 
hMiiHiiliir kliitiK-. There were occasional reports in which 
III*' hKiiiti UHBiiiiird nn object-meaning, when it was named 
VH«; (II |iviuinlil. With the meaning of vase the bottom of 
tlii> llKiiM< wtt> uUd closed by a definite imaginal line similar 
til itiiiiti fiiriiiliiu the oblique sides; the top remained c^en. 
Wllti Ww |ivrHinm-nirBning the characteristic oblique ima^nal 
llttKa |iiiiji<('idl hryond the white dots outward to a point where 
Ihrv liilriiPi-li-il. The entire surface within these oUiqne 
lliiiltiiiu lliioi WH1I <iualitatively differentiated from the oot- 
lyinK lidd o( black. 

In thli lerlei, ai we have said, the O's declared that it was 




AN EXPERIMENTAL STUDY OF VISUAL FORM 297 

unnecessary to assume the object-attitude, and tended more 
and more to remain in the form-attitude. Since we have pre- 
viously found a greater richness of attributive characteriza- 
tion and a more prominent role of tied imagery under the 
object-altitude, and since our goal here was variability of 
meaning with identity of stimulus, we thought it advisable 
to change the procedure, in order to bring the O's, if possible, 
10 look for the object -meaning. 

The significant outcome of the first part of the third series 
is that, on the demand of E for the eight different meanii^s 
from the same stimulus-pattern, O noted corresponding phe- 
nomenal changes in every figure. The imagery of a prior 
meaning broke up and redistributed itself, thus furnishing a 
new sensory basis for the new meaning demanded. Eye- 
movement played a part in determining these shifts of imagery. 
All O's stated that, where the meaning was more " real " and 
objective, the imagery was more definite and attributively 
heightened. Roughly, three degrees of definiteness of imagery 
were indicated. With all O's the parallel lines called for 
were reported as of the lowest degree of definiteness, and the 
meaning was uniformly stated as abstract. Perspective was 
involved in a few reports in which the figure-meaning was 
concrete. 

In the second phase of the same series the figures observed 
depended more or less iwon the ingenuity of O in contriving 
new figure-meanings. Co reported 10, Su 17, Z 12, H 10 
and Zi 14 figures. The descriptions forcibly confirm our 
conclusion that concreteness of meaning is correlated writh 
heightened tmaginal processes. The reports of concrete 
meanings (comucopiae, hourglass, hoop, earth-on-axis, cross- 
in-perspective, wheel, end-of-crystal), showing definite objec- 
tive reference, are always and for all O's attended by descrip- 
tion of the best-marked imagery. Most O's again indicated 
three degrees of definiteness of imagery; Su and Zi gave 
four. The accompanying summary shows the figures reported, 
at the different degrees of definiteness of imagery, by the 
different O's. It is clear that the more concrete meanings 
fail in the more definite, and the more abstract figure-meanings 
in the less marked classes of imagery. 

In the last series the ease with which obtained the figure, 
as measured by his reaction-time, turned out roughly as we 
had anticipated in the construction of the stimulus-series. 
The " constellation " and " concrete " types of pattern show 
in the gross no siffnificant differences, and we have accord- 
ingly combined ihesc two groups in the averages, The " in- 
terference " ci''"'"P '•' general ^^i1lpi nt^out a marked delay. 
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and in several cases O reported that a figure was impossible. 
The table shows the reaction-times (in seconds) of all O's 
for every stimulus, and the meaningful nature of the figures 
observed. 



Co 

(1) Comucopiae 
Cro68 in perspective 
Hourglass 
Square 

(2) Diamond 
X 

(3)H 
M 
Z 

Square with one 
diagonal 



Su 

(1) Hoop (1) 

(2) Square 
Cro68 

(3) Plus sign 

Z (2) 

V 

X (3) 

(4) Vert, parallels 
Hot. parallels 
Oval 
Hexagon 
Tilted division 
sign 



Z 

Square 

Earth on ads 

M 

Hoop 

Z 

X 

N 

Hor. parallels 

Vert, parallels 

Rt. angled tri- 
angle 

Tilted division 
sign 

Tilted T 



H 



Zd 



(1) Square 






(1) Diamond 




Cro68 






Wheel 




Black rectangle in 


[perspectnre End of pcnnted crystal 


(2) N 






Cross 




Z 






Circle 











N 




Diamond with horizontal bisec- (2) Oval 




section 






Z 




(3) 2 V's 






Diamond with horixontal bi- 


2 pairs of short parallels con- section 




verging left 






(3) Dotted V 










Plus sign inside tilted square 








Division sign 










(4) 2 pairs of short parallels con- 








verging left 






Co 


Su H 


Co Stt 


H 


1. Cepbeus 


15.2 


24. 6.4 


Curved globe 2 A*s. apices 


Crescent 


2. Ucht bulb 


9.4 


14.4 5. 


tofetber 
Tiny Cbrist- Oval on A 
maa tree baae 
witb UgfaU 


Hanging 
chandelier 


3. Triangle (In) 


17. 


27.2 33.8 


Tent Double V 


Kite 


4. Qrkm 


14.2 


27. 6.2 


Dog sitting Light globe 
on hind leg on baae 


? with legs aa 
in funny 


5. BeU 


15. 


12.6 3.8 


A with cross Cross with 
line at top support be- 


papers 
Tent or pa- 
goda 


6. Square (In H) 


22.4 


18.2 9.4 


pyramid with Pyramid 
apex to- 
ward me 


Cylinder in 
perspective 


7. Pleiadet 


11.8 


21.8 4.8 


Diminutive A sort of dip- 
tennis rac- per 
kat 


Dipper 


8. Pork 


7.2 


2.8 1.8 


Sbovd Banjo 
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9. Squve (Out V) 18.2 S3.4 12.2 An open fan 



10. 

11. Coat of arBM 

12. Trisngle (Out) 

13. Little dipper 

14. Pennaiit 

15. Sqi»re(OtttH) 

16. Sickle (Const.) 



17. Hand mirror 

18. Square (In V) 



Average 
Conatell. Con- 
crete 
Average Inter- 
ference 



4.8 
9. 

90. 

12.2 

43.2 

59.4 

46.8 

16. 
32.6 



11. 2.8 BttUarfly 
16.6 S3.2 SmaU fruit 



16. 14.4 PAIL (nom. 

figure)" 
10.6 5.4 A" 



7.6 7.2 A flag or pen- 
nant 
66. 7.6 Profile of face 



50.4 24.8 Qoettion 



PAIL CTri- 

angie)» 
Tipped W 
Leather bag 

Drawing in- 
•trument 

Dipper for 
paU 

Plag on pole 

PAIL CTri- 

angie)" 
Standard 



W 

Pish bowl 

Coalscuttle 

Kite 

Lever A ful- 



mark with hook 



17.4 2.4 Ring with 

Unk 
14.6 17.6 Pyramid with 

top toward 



light bulb 
Cir^ with 

handle 
Square with 

dented top 



Inverted 

chandelier 
Hay hook 



Head calipors 
Hollow cup or 



17.06 18.01 8.65 
39.93 29.06 15.83 



The O's again reported the " form stage/' during which 
the figure was indefinitely outlined and carried only a sug- 
gestive or tentative meaning. By eye-movement about its 
outline, or by fixation, the figure either completed itself pro- 
cesswise and was accepted with a more concrete meaning, or 
failed to take on a greater definiteness and was rejected. All 
O's were set for a fairly concrete figure-meaning, and declared 
that the object-meaning, which came subsequently, was a 
confirmation of the suggested or tentatively accepted form- 
meaning. 

The reaction-times throw further light upon the influence 
of meaning in determining the perception of form. Meaning 
and process are correlated aspects of the perception, and untfl 
both are somehow realized the perception is inadequate. The 
role of meaning is also brought into marked relief by the 
work with constellation-figures. In presenting these figures 
as arrangements of white dots upon a deep black background, 
we offered admirable external conditions for the suggestion 
of stellar constellations. But not a single O observed such a 
figure, because no O was set for such a meaning. One O 
called the ''Little Dipper" a dipper, but describ^ it as an 
ordinary utensil for a water-pail. 

Conclusions 

The net outcome of our experimental work is that the 
percefXion of visual form presents a dual problem of psy- 
chology and of applied logic. Taking the perception pay- 
chologically, and attempting to describe the content-processes 

MThe name here was tufgeited. tnit rejected because it did not include all of tha 
doU. 
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into which it resolves, we have been able to bring to light a 
variety of attributive patterns which serve as sensory cues 
to meaning. Taking the same perception logically, w^e have 
found a number of form-meanings, definitely correlated with 
these sensory cues. We have thus shown how identical stimuli, 
approached in different sets or attitudes, may arouse the per- 
ception of different forms, correlated with differing sensory 
emphases; and we have shown how different stimuli may 
arouse the same perception of form correlated with same- 
ness of sensory emphasis. 

For our modes of procedure we claim two ad\'antages. In 
the first place, the method which we have followed has proved 
unexpectedly fertile on the side of process, and the resulting 
descriptions are detailed; and in the second place our dis- 
crimination of meanings is itself a small contribution towards 
a classification of the sort outlined in Weld's recent study.** 

We conclude from our experiments that the Gestaltquaiitdt 
is a particular meaning established, under a general or par- 
ticular set, upon particular and definitely correlated sensory 
data. If this reading is correct, the need of a new ideational 
content or character of relation or production is done away 
with; perception appears as an equivocal term, but with the 
gross reason for its equivocalness fully exposed. 

<*Weld, H. P., "Meaning and Process as distinguished by the 
Reaction Method," in StudUs in Psychology (Titcbcner Commemora- 
tive Volume), 1917, 181 ff. 
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XLVIII. A Nois ON THE Seubs of Blacks, Guys, and Whitss 



By F. L Dim MICK 



G. £. MuHer's exposition of the four color-series as " series of psy- 
chical qualities " has been generally accepted, and the arrangement of 
the series in a quadrilateral, which forms the base of die color- 
pyramid, is shown in many text-books. Muller, however, as is wdl 
Imown, regards the black-white series as a fifth qualitative series of 
the same order; and he holds to this view despite the antagonism of 
the black and white processes which is apparent in the effects of after- 
image and contrast Further, this single series shows two lines of 
intensities between its terminal qualities, seeing that intensity increases 
in both directions outward from the middle grey.^ 

It may, however, be doubted whether, in the case of the black and 
white series, the last word of observation has yet been said. If this 
series is compared with a double series extending from blue through 
grey to the antagonistic yellow, or from green through grey to tine 
antagonistic purple, a likeness emerges whidi, although masked by the 
achromatic quality of the blacks, greys, and whites, becomes more 
and more pronounced as the three groups are longer studied. Indeed, 
it is the purpose of this Note to suggest diat the black-white series 
is, in reality, made up, not of a single qualitative series in MuUer's 
sense, but rather of two series, which join each other at an angle of 
180*". The one of these series runs from white to grey through the 
light or whitish greys, the other runs from black to grey through 
the dark or blackish greys. In a light grey there is a likeness to 
(or a reminder of) both white and grey; there is no hint of black. 
Similarly, in a dark grey there is resemblance to (or reminder of) 
both black and grey; there is not the least hint or trace of white. 
If once grey has established itself to observation as an independent 
quality, the terminal quality of qualitative series, then the continuity 
of the black-white line is immediately resolved, and the two component 
series, black-grey and white-grey, stand out as clearly as the seven! 
chromatic lines which together make up the basal plame of the color- 
pyramid. 

We have sought to illustrate this relation of grey to black and 
white as follows. In preliminary work, the limits were determined 
of that range of middle greys which, under our conditions, was never 
transgressed by the observers as they watched white disappear from 
the light greys and black disappear from the dark greys. The center 
of this range was taken as neutral grey; the determination is, of 
course, only a rough approximation to fact. With this neutral grey 
the various colors which stand at the angles of the base of the color- 

1 Zur Psychophysik der Gesichtsempfindungen, Zeit, /. Pysckol, u, 
Physiol d, Sinnes., X., 1896, 32 f. 
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pyramid, as well as black and white, were mixed in w^rybm amiwintt 
on a Marbe color-mixer. The method of limits was used, and five 
series each of increasing and decreasing amomits of red, green, bine, 
yellow, black, and white were presented. The observer was given a 
sample of the hue or black or white which was added to or sob- 
tracted from the mixture, and was asked to say whether he saw 
any trace of this sample quality in the mixture. The averaged results 
may be regarded as rough chromatic limens. It is plain that the 
average values and their mean variations are all, de^te the unfamili- 
arity of the task in the cases of black and white, of the same order 
of magnitude. 
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Middle grey^JOO'* Black-f60^ White. 

Black=Hering Velvet Black ; White—Hering Baryta White ; Cok>rs 
^^liilton Bradley papers : Red, tint 1 ; Bluegreen ; Blue ; Yellow. Unit 
of variational .5" ; unit of table***!*. 

Observers: Dr. L. B. Hoisington, instructor in psychology: Miss A. 
Sullivan, fellow; Mr. S. Takaki and Mrs. A. K. Whitchurch, graduate 
students in psychology. 

The conception of the blacks, gresrs, and whites as forming two 
qualitative series placed rnd to end, affords a clarification of theory. 
The color-pyramid stands as before, but its constituent qualitative 
series receive a new interpretation. The lines that converge upon 
central or neutral grey, from red, yellow, green, blue, blade and white, 
are now of the same kind, chromatic or saturadonal series. Here- 
tofore, in order to account for the anomalous relation of black and 
white, as, at the same time, acting antagonistically in after-image and 
contrast and mixing to give intermediates, it has been necessary to 
postulate for them an unique type of qualitative series, composed 
psychophysically of three factors. No other example of Ais sort 
of series occurs, to our knowledge, in psychology. 



MINOR STUDIES FROM THE PSYCHOLOGICAL 
LABORATORY OF CLARK UNIVERSITY^ 

Communicated by Edwin G. Boring 

XXIII. The Spatial Condition of the Fusion of Warmth and 

Cold in Heat 



By J. Henry Alston 



Heat, an introspectively unique quality, is conditioned upon the 
simultaneous stimulation of adjacent warm and cold spots. This theory 
derives from Alrutz, who obtained heat, a simple and unique quality, 
from a warm areal stimulus, adequate both to warmth and to para- 
doxical cold Cutolo recently verified this conclusion with a more 
satisfactory technique. He stimulated an isolated cold spot with a 
cold stimulus, and simultaneously an adjacent warm spot with a 
warm stimulus of a temperature adequate to warmth but not to 
heat or paradoxical cold. In this manner he obtained qualitatively 
unique heats, and demonstrated further that heat actually does depend 
on the simultaneous excitation of cold and warmth, and not on the 
intensity of the stimulus. Neither stimulus of his cold-warm pair 
was alone adequate to heat ; but simultaneously, when the cold stimulus 
was applied to the cold spot and the warm stimulus to the warm 
spot, they aroused the heat-quality. ' 

The phenomenon of heat bears directly upon physiological theory. 
If a unique quality, like heat, depends solely upon the coexcitation of 
two sensory spots that contribute ordinarily to different modalities 
of quality, then it is plain that the ascription of four modalities — 
pressure, pain, warmth, and cold — to the skin is psychologically inade- 
quate, and that the concurrent assumption of four specific nerve 
energies is physiologically unsatisfactory. Whether or not tdtimately 
we find the skin supplied with four separate aflFerent systems, we now 
know that we should not be able to regard such systems as acting 
in mutual independence; the completed psychology of the skin must 
take account of the interrelation of the excitations arising from Uie 
separate sensory spots. In the case of heat we already know that 
it depends upon the concurrent stimulation of adjacent warm and 
cold spots; hence we are ready to incjuire further concerning the 
degree of adjacence that is necessary in order that a warm and a 
cold spot may act concurrently in the arousal of heat. With this 
question the present paper deals. If we find that excitations of warm 

^ In reviving with this paper Professor Sanford's series of Minor 
Studies trom the Psychological Laboratory of Qark University the 
present director is sensible of the scientific standard that determined 
the publication of the first twenty-two studies and confesses to an 
ambition that the revived series may not fall below the ideal of its 
founder. 

2 F. Cutolo, A Preliminary Study of the Psychology of Heat, this 
Journal 29, 1918, 442-448. Cutolo's historical orientation of the prob- 
lem of heat, q. v., is too recent to require repetition. 
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Is prdlllUIULJy ^ 1^ Ji^yimjaH f P ^BO& Y WOT tTUOOd ID 

•BsHtT of faeai br tiie use of a faest-crilL yatlgi iipd after Cololo's.* 
B fomiid dot his fairnhaTitr visii i^ nature of beat faeid orer from 
fctif prcTiOtts obfcmxioe in Ottofe's cxycrnDBBL 

In the cxpoimeoi proper we wuiled entirdj vidi the pODcdf orm 

oomtracted of two hoOow p c wnlcd bnus cfSaders, tlinniigli wfaidi water 
flUflit drmbff and wiucfa did iqnsi a s^adnated bar in sadi fasfaioo 
that Ihcy ooold be set witii their points at different disl J fMrs apart. 
Eadi crlinder was 73 cm. in leagth. IJZ cm. um&i de diaoL, said tapered 
to a point about 0^ mm. diam. These cjiindcrs were set at socfa an 
angle that the sorfaoe of their omical pcMnts n e arest the skin nnde 
an aqfle of about 60* wifli the ddn. One cyfiBder was fwiiMgctwl 
with the Ripply oi warm water and the other with the cold water 
fancet, in order that the instrmncnt ooaM be used to stimulate a cold 
spot with cold and a warm spot with w aimlh sinrahaneonslj. The 
warm water supply was kept at a t e mp er a ture of 43-44'' C. The 
fapf^y-tfib held about fifteen gaUons and, with room temperature 
TO'ZZ^ C varied less than P C in an hour. The cold water from 
the faucet during our period of experimentation Taried bet w em 5* 
and 10'' C. The cold faucet and the tank of warm water were con- 
nected with the aestbesiometer through rubber tubing % in. inside 
diaoL Each stimulus-cylinder of the aestbesiometer was provided with 
an inlet and an outlet, consisting of smaDer tubes let into the side. 
The inlet was set at an angle of 45'' with the side of the cylinder 
and directed toward its point; in this way we hoped to secure a 
good circulation at the stimulating poinL The outlet emerged from 
the cylinder near the end remote from the point The waste water 
from both outlets was led off through a Y-connection to a large 

'It is not novel to consider the skin as a single sensory sjrstem 
of organs. Before Blix and Goldscheider, working under the inspira- 
tion of the theory of specific energies of nerves, had posited the 
four separate modalities, we had the Gemeingefuhl, common sensi- 
bility; and after differentiation of tactile sensibility had begun there 
persisted the theory of pain as common sensation and Hering's theory 
of a single temperature sense. More recenUy there is Head and 
Rivers' conception of the epicritic and protopathic cutaneous mechan- 
isms that cut across the orthodox modalities (Brain 28, 1905, 99ff. ; 
31, 1908, 323 flF.)» amd Titchener's suggestion of qualitative continua 
within and between the modalities of pressure and pain. (This Jotnt- 
NAL, 31. 1920, 213 f.) 

^ Cf. E. G. Boring, Cutaneous Sensation After Nerve-Division, Quart. 
J. Exper. Physiol. 10, 1916, 1-95; esp. note, p. 4. 

^ Op. cit., 446. 

^ Cutolo used the Zimmermann thermaesthesiometer, see Zimmer- 
mann Liste 25, 1912, Nr. 950. 
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rubber tube. The flow of water through each cylinder ranged from 
1,000 to 1,200 cc. per min. 

We worked entirely on the volar right forearm. The skin was 
laid out by a rubber stamp, 4x6 cm., divided into small coordinate 
squares, each 2 mm. on a side. The small separations of the stimuli 
fell within a single impression of this stamp; the wider separations 
required two or three adjacent impressions of the stamp upon the 
arm. The small separations were applied always in the middle of 
the volar surface and were longitudinally, transversely or diagonally 
directed according as the relative positions of the temperature spots 
determined. The greatest separations involved the greater part of the 
forearm and were therefore mainly longitudinal. 

At every session, after stamping the arm, we mapped first for warm 
spots, which were the less numerous, and then for cold spots. We 
used the points of the thermaesthesiometer as stimuli in mapping. 
Since we did not obtain heat from the stimuli used separately in 
mapping, we were reasonably sure that heat, when it appeared for 
simultaneous stimulation, must be due to the concurrence of the two 
stimuli. Occasionally, in mapping, the warm stimulus did give rise to 
heat at some single spot; such spots were discarded. 

After mapping, which usually required about twenty minutes, the 
experimenter proceeded to apply the dual stimulus, — a warm point to 
a warm spot and a cold point to a cold spot The stimulus was put 
down with great care «nd every effort was made to place the two 
points upon the skin simultaneously. As a matter of fact, however, 
simultaneity of application has not the importance here that it has 
in determining the limen of dual impression for pressure. The tactual 
experience of the points is always felt an appreciable time before any 
thermal qualities arise. It is felt as " two," as " one," or as some 
intermediate pattern, depending presumably on the distance between 
the points. Most frequently the cold sensation arises first after the 
tactual impression and is followed later by a more complex percep- 
tion (of warmth, or of heat, or of some concomitance of warmth, 
cold and heat). 

The experimenter continued the application of the stimuli, tmtil 
the observer reported a thermal quality or pattern, or until he was 
assured that no such pattern would appear. In most cases an appli- 
cation of ten seconds was sufficient to include the entire thermal 
experience. 

After the removal of the stimulus the observer wrote an intro- 
spective account of the thermal perception. 

Frequencies of Occurrence of Heat 

In determining the relative frequencies of occurrence of the heat 
sensation and other thermal complexes, we have discarded entirely 
all trials in which no temperature at all was felt (heat, warmdi or 
cold), in which cold was felt alone without heat or warmth, and in 
which warmth was felt alone without heat or cold. In other words, 
the term "toul trials" (cf. Table I) is to be taken as the toUl of 
all trials in which heat occurred, whether alone or with warmth or 
with cold or with both, and of all trials in which warmth and cold 
occurred together without heat All laboratory experience indicates 
that it is only under usual conditions of technique and for especially 
responsive spots that the method of stimulating a temperature spot 
with a metal point invariably gives a thermal response. When we 
failed, therefore, to get either heat or both cold and warmth as the 
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psychological evidence of simnltaneoas adequate cold and warm stiiinH 
ladoo, we could not tell whether we were dealing with a failare of 
technique or whether we mii^t actually be concerned with the case 
of inhibition of cold by warmth, or the converse, or, in the case where 
no thermal quality was fdt, with a motual inhilution. Our stodly, 
therefore, throws no light on the existence or nonexistence of inhibit- 

TABLE I 

Number of cases in whkfa (1) a bent and (2) a simuttaneous ooki and 
warmth occurred for diflfcmt separatiooB of the afalhfjiioniKfr poinfSi 
The percentages are percentages <m the total ninnber of trials reported by 
each observer (B« P and Y) for the given separatioiL The freqiKncies for 
heat include every case where heat was reported, whether alone or with 



ookl or with warmth or with both. Cases occurring at the limit of a dass- 
interval are counted in the upper group: t>. 4 cm. is inrhrirri in the giroap 
** 4-6 cm.", aixl **2-4 cm.** means ** 2 or greater but leas than 4.' 
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TABLE II 

Number of cases in which were reported (1) a heat with a simultaneous 
cold, (2) a heat with a simultaneous warmth, (3) a heat with cold and 
warmth simultaneous, (4) a heat with cold or warmth or both cold and 
warmth simultaneous, and (5) a heat without any thermal concomitants. 
(4) includes all cases separately given in (1), (2), and (3). The percentages 
are percentages of the total nimiber of heats reported by each observer for 
the given separation; see (1) in Table I. The class-intervals of separations 
are defined in the l^[end of Table I. Here class-intervals for which no 
occur are omitted trom the table. 
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the warm and cold spots which unite in the productkm of heat. A 
general trend is clear, although the columns of percentages fail to 
present uniform functions because of the fewness of the cases. 
When the stimulus-points are close together, heat is usually aroused 
although cases of simultaneous warmth and cold do occur for spots 
less than 2 cm. apart As the separation between points is increased 
the heats become sooner or later less numerous and finally at a criticd 
distance fall off rapidly in frequency. We find a maximal distance 
beyond which — in our few cases at least — no heats occurred. Y never 
felt heat for separations greater than 10 cm., and B and P never fdt 
it for separations greater than 18 cm.^ AJthoogh we did not deter- 
mine for P and Y the limen of dual i m pre s sioo for pressure, it pre- 
sumably should be about 3 cm. in the longitudinal directioiL* B's 
limen for the corresponding region of the other arm b almost exacdy 
3 cm.* Thus it appears that warmth and cold may fuse into a qoali- 
tatively simple heat when the contributing stimuli are separated by a 
distance five times as great as the limen of dual impressioa for 
pressure. 

In Table II we have noted the fre q uencies with which heat was 
reported as occurring concomitantly witfa cold or waimth or both. 
It will be noted that B reports socfa co o co mit ants more frequently 
dian Y (B 38^ ; Y 19^> and that P reports aliBost no oofKomitaiits 
at all (3%). It seems pTx>bable that these namerical differenoes are 
attributable to differences of attitude and tiainiqg of the observe rs . 
B was highly trained in the observation of i iiUH f uw s quality and bote 
a critical attitude toward the experience of heat. He gave much more 
oooiplete introspective analyses than P or Y. P on tlie other hand 
seems to have taken the axtxtodc of searching for tiKrmal Mert^ 
seickm: in other words, he soqght for typacal and onivtical tfaenaal 
qualities. In the preliminary majifiing for n^ipftntiiii sjuts, it was 
always more dificnh to determine both the oold atnd tlie warm spots 
with P than with the other oibserrers. a diffurfQ doe. at least in 
part to P's rehictance to make a positive report when he lacked lise 
f«0 realization of the Merksrichen, 

Is view of these discreiumcies and of the fewness of the cases, 
it is not possible to state wl ie thei the oocnrrcnoe of otmcoantaBts is 
a nmctioii of the separaticii betwc^en the siimuri or not. H^s 
(ff. the fourth section of Table II> suggest tbKt warmth en* ooM 
fcimuhiiij ecmsly dis ti ng uis hable from heat more often when iht 
ticms are lar^: i. r.. the appearance of wai ' m ft or cold, conconitaait 
widi the heat gives promrse of the dtssntegratian of heat into waiaflh 
and cold that occurs at still greater sqiaratimis. 

Co3d seems to appear as a concomitam with heat more often than 
warmth, and cold and warmth together ai^Msar least often as 
cmnitBDts. The cases art i^min. hom^e^Tr, too few for positive 
frail izatifTH 

It should be noted that we have not excluded the jMwsifaility 
concomftance means attentive analysis. If heat were *iHiiiiiniiw^ lo 
fare^ up under attention into warmth atui cold, it would undmAosd^ 
often be rquirted as concomitant with the wamth or cold or hcA. 

"^ Y ts 50 in. in height : B is ^ in. : T is 72 in. Csemi^ ^nnprwing 
a rmwtanx number of cutaneous nerve^endings. held that chil^vi sbm 
annll persons had a finer Rmtmsmm than larcr persons; ^. X. Hani, 
Rmmmmkrmekmmmoim 6f^s T^ftsmmrs, 1^%, i£ f. 

' Ct. C. 1. Friedline, this >ocikkiu. ». I^IIS. 464. 

^Borii^. op. ^it,,^. 
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It is peculiarly difficult for an observer to say, when attention turns 
from the heat to the warmth or cold, whether the heat lapses or 
whether it simply drops from the attentive focus to the margin. In 
the former case there would presumably be an alternation; in the 
latter there would be a true concomitance. 

The fifth section of Table II gives the frequencies of the "pure" 
heats that occur without any thermal concomitants. The frequency 
of the ** pure " heats must decrease slightly with increasing separation, 
if we take the fourth section of Table II to mean that the con- 
comitants — the " impure " heats — increase with the separation. 

Psychology of Heat 

Although we intended the introspections of our observers solely as 
a qualitative report upon our dual stimuli, we find in them consid- 
erable incidental material, which bears on the nature of localization 
of the heat and its spatial characteristics, upon the existence of fusion 
in heat or with heat, and upon the qualitative nature of heat itself. 
The reports make interesting psychological reading but limits of space 
forbid extended quotation from them. They are given in full in a 
bound manuscript report of this study which has been placed in the 
Clark University Library.** 

Spatial Characteristics of Heat. Psychologically these heats, condi- 
tioned upon dual stimuli, are hard to localize although they have 
definite intrinsic spatial characteristics. B sought definitely to make 
a localization and ordinarily succeeded. P stated in his early trials 
that heat was unlocalizable but later indicated a number of spatial 
references. Y always had difficulty. Both P and Y repeatedly men- 
tion heats that are "unlocalizable." Such heats often occur in the 
presence of two definite pressures and yet can not be placed with 
respect to the pressures. The observers had, of course, no instruction 
to localize; nevertheless all three sought at times to do it B, who 
was working with knowledge, undoubtedly sought to make the localiza- 
tions because of their significance for the problem. His success may 
have been due to his greater effort and to his training in localization 
of organic processes.** Y sometimes, in his effort to localize heat in 
relation to the pressure-pattern on his arm, ended by locating the 
heat outside his body, altogether detached from the arm: "The heat 
was somewhere outside my arm" or "the heat was nowhere or 
detached from the body, and it was very small." 

Heat is referred to a single place on the skin. In 411 heats obtained 
by our method of dual stimulation there were only three mentions 
of a "double heat." When heat is localized intentionally (B's reports) 
it may assume a definite relation to the spatial pattern of pressures. 

** The Department of Experimental Pssrchology of Qark University 
proposes, in the case of studies where it is impossible to print detailed 
introspections or to give other data in full, to file a complete report 
as a bound manuscript in the Qark University Library. This report 
can be borrowed under the rules of the Library or loaned to other 
libraries under the usual courtesies of exchange. When a manuscript 
copy is a thesis and cannot be withdrawn, the Department proposes 
to deposit also a duplicate copy which may be allowed to circulate. 
Complete records that would be of value to other investi^tors are 
thus made available, while undue pressure upon the limited space 
in the psychological journals is avoided. 

** Cf. Boring, The Sensations of the Alimentary Canal, this Jousnal, 
26, 1915, 1-57, esp. 58 f. 
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B found onder such conditions that the hot wms taoaQsr fA 
the two pressares or connecting them. He reports: "So metiM es I 
locmltze heat as lines connecting die two pressnrcs;* ** localiiatioii is 
hard, and when I force it the heat gets itself iftrmi^^ ^^ strands 
between the pressures ;" " the heat stretches b et w eeii the two points ;* 
" the cold is localized abore and the w aiiuth bdow with the heat con- 
necting them;" [13 soch reports]. B also notes that die heat maj 
occur between the two spots without connecting them: '"The beat 
is near the upper pressure but dis]rfaced from it in the direction of 
the lower pressure;" **the heat lies in b et w een the pressures of the 
two points where the warmth and cold are left respectirely ;" ''the 
thermal complex lies in between the pressures, stretching toward them 
but not connecting them ; " " by mistake I opened my eyes and could 
'see' the heat arising on my arm midway between the two stimuli;" 
(10 such reports]. Occasionally, when the stimuli are close together, 
B finds the heat large and including the two pressures. 

P and Y do not discover heats connecting the pressures or lying 
between them. Since localization is difiBcult, we may be inclined to 
attribute B's placing of heat in a position symmetrical to the two 
pressures to his effort to achieve a localization. On the other hand, 
F and Y occasionally do make localizations with respect to the 
pressures and always then place heat at one or the odier spot In 
these cases P always referred the heat to the cold spot [8 cases] and 
Y to the warm spot [4 cases]. 

None of the observers had difficulty in localizing warmth or cold 
with respect to the pressures or with respect to each other; and there 
are numerous cases in which an observer referred heat to a different 
spot from a concomitant cold or warmth. The relative localization 
of concomitant warmth and cold longitudinally upon the arm is nearly 
always objectively correct 

B and P always referred heat to the surface of the skin. Y uni- 
formly reported it as ** tridimensional/' " penetrating," and as extend- 
ing beneath the skin or entirely subcutaneous. The only exceptions 
to this rule are Y's report of heats detached from the body. Perhaps 
Y's subcutaneous reference of heat, like his report of "detached" 
heat. 15 due to his difficulty in localizing it To report heat as detached 
from the body or as subcutaneous is to separate it spatially from the 
skin and thus from the impressions of pressure, warmth and cold, 
which are referred to the skin and which Y finds it difficult to bring 
into local relation to heat 

It appears that heat may be referred to the same region as a simul- 
taneous warmth or to a different region, and to the same region as 
a simultaneous cold or to a different region. In exceptional cases 
concurrent warmth, cold and heat may all three be referred to the 
same region, or. as we have seen, may each be localized in a dif- 
ferent place. We have no positive statement to make of the psycho- 
logical nature of a heat that coincides with a waimth or a cold. One 
might expect that two qualities, temporally and spatially coincident, 
would necessarily fuse more or less perfectly after the manner of 
tones ; and we shall see presently that fusions may occur. 

Although difficult to localize, heat nevertheless, appears in a definite 
spatial pattern. It may be clear-cut or diffuse, sniall or large, round 
or oval, even though the observer has difficulty in placing it wtdi 
respect to other simultaneous sensory impressions or with reject 
to the habitual points of reference that he uses in localizing upon 
the arm. It is probable, as we have seen in B's case, that the cffcMt 
to kHTalite influences the spatial pattern. B, who alone s uc c eeded often 
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in localizing, alone reports heat as large, diffuse or radiating. P and Y 
nearly always describe heat as small, clear-cut, and sharply defined. 
B also notes at times the occurrence of dear-cut small heats. We 
have shown above for B that a heat that connects two pressures 
or lies between them is diffuse or large, or is visualized as an oval 
or as strands connecting two pressures. The tjrpical heat, however, 
is to be described as " very small," " smaller than cold," " 1 mm. 
diam.," " a tiny patch." " a single point about 5 mm. diam.," " pointed," 
" clear-cut," " sharply defined," " narrowed down," " much smaller than 
warmth." A few reports mention heat as a tiny spot lying within 
a larger area of warmth. 

Qwdity of Heat, Although our three observers agree that heat is a 
unique quality, they have not succeeded well in characterizing it. B, 
who had described it in Cutolo's experiment as " a quality lying be- 
tween pressure and pain," continued in this conviction: "Heat is just 
the pressure-pain thing," "a drawing sensation similar to pressure," 
"normally heat is a simple pressure-sting," "heat was pressure-like 
in the way that ache is," "a pressure-aching quality developed into 
heat" Y laid especial emphasis upon the "brightness" of heat and 
B in certain reports agrees with him. By Y the appearance of " bright- 
ness" is repeatedly identified with the appearance of heat. P's char- 
acteristic adjective is " sharp ;" he seems to mean by " sharp " some- 
thing qualitative and not merely the spatial " pointedness " of heat. 

Fusion. Physiologically heat is a fusion of the excitations normal 
to warmth and cold. We may ask, therefore, whether or not we 
find introspective evidence of this physiological fusion. The answer 
is that there are plenty of cases in which a simultaneous warmth and 
cold are observed to give place to ("fuse into") heat or in which a 
heat breaks up into a warmth and cold. The alternation of heat with 
warmth-and-cold indicates that in certain critical cases the physio- 
logical fusion may be instable. 

Such phenomena, however, are not in themselves psychological 
fusions: they do not demonstrate a warmth and cold coexistent in 
heat. That heat may break up into warmth and cold may be due 
to a physiological instability or, on the other hand, it may be the 
result of an effort of attention to analyze it. These two cases are 
not necessarily distinct, for if the alternation is attentively condi- 
tioned it may constitute a case of analysis that is ordinarily taken 
as an evidence of psychological fusion. It would be crucial to deter- 
mine whether the heat lapsed entirely in giving place to warmth and 
cold or merely became marginal, and whether, conversely, a marginal 
cold and warmth are to be discovered while heat is still focal. We 
are unable on the basis of our introspections to reach a conclusion 
here. P and Y never indicated fusions that could be taken to be 
psychological. B has but nine reports of a psychological fusion of 
warmth and cold in heat, and they do not indicate the exact nature 
of the concomitance: "A faint warmth and a faint cold were well 
fused, but not perfectly fused, into heat;" "there may be warmth and 
cold, or warmth or cold, in the heat, a very ^ood fusion but perhaps 
not perfect;" "heat, warmth and cold are simultaneous, but I can't 
attend to the heat and to the warm-cold at once;" "a poor heat in 
which the cold and warmth were not entirely lost though they became 
less prominent;" "cold-warmth or heat, an imperfect fusion." B has 
a great deal to say of the difficulty of attending to cold-warmth and 
to heat simultaneously when the possibility of attention to all is 
present. He seems to take this situation as indicative of fusion. Y 
noted warmth and cold as a back-ground to heat [once], heat as a 
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back-ground to warmth and cold [twice], and a simultaneous heat, 
warmth and cold, which he expressly denied as fusion [once]. P 
never indicated a fusion. 

Cutolo remarks that heat may apparently form an imperfect psycho- 
logical fusion with cold or with warmth alone, and our results are 
partially consistent with this conclusion. Most of the obsenratioiis 
of such fusions are, however, for B, who was also Cutolo's observer. 
B has fourteen reports of a fusion of heat with cold and one only 
of a fusion of heat with warmth. P and Y do not tmequivocally 
indicate these fusions. If such fusions normally occur in the heat- 
experience, they would indicate that the physiological fusion is partially 
but not completely represented in the psychological experience. 

He€U and Cold. There is some indication that heat is more intimately 
related to cold than to warmth. We find (1) that heat and cold are 
both characteristically "bright" (2) B sometimes noted a pressure- 
like component in both heat and cold. (3) All observers agree that 
there is a qualitative similarity in some respect between heat and 
cold, although they also insist that the two sensations as totalities 
are notably di£Ferent. (4) Heat and cold are alike in spatial patteni 
and (5) in temporal course. Both are small, clear-cut, and well defined, 
and both come in abruptly. Warmth, on the other hand, is typically 
diffuse, and indefinite in its initiation. (6) Cold is characteristically 
referred to the surface of the skin and warmth characteristically seems 
to well up from beneath the skin. B and P insist upon a superficial 
reference for heat, although Y refers heat beneath the skin. (7) 
Heat fuses psychologically more often with cold than with warmth 
[B's reports], and (8) seems more often to be referred to the cold 
spot [B's and P's reports] than to the warm spot (9) Heat more 
often replaces cold in the thermal spatial pattern than warmth. No 
similar list of relationships of heat to warmth can be made out 

Conclusion 

We conclude that heat is a physiological fusion of the excitations 
normal to warmth and cold. It may be aroused on the volar 
forearm by the adequate simultaneous stimulation of a warm spot 
and of an adjacent cold spot The two spots may, however, yield 
a simple sensation of heat when separated by relatively great dis- 
tances (10-15 cm.). 

The resultant heat is difHcult to localize. Sometimes, when local- 
ized, it appears to connect or to lie between the two points stimulated; 
sometimes it lies at one point or the other. Normally heat appears 
at small and sharply defined, but, when referred to a concomitant 
pressure-pattern, it may be large and diffuse. Heat may be localized 
at the same place as a concomitant warmth or cold or in a diflFerent 
place. 

Rarely heat appears as an imperfect fusion of warmth and cold. 
More often it seems itself to fuse with cold. Frequently it replaces 
or gives place to a simultaneous warmth and cold. 

Both psychologically and psychophysically heat seems to be more 
intimately related to cold than to warmth. 

The quality of heat is unique and may be characterized as "bright" 
One observer finds heat qualitatively related to pressure and pain. 
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The Social Evolution of Religion. By Gbosgb Wilus Cooke. Boston* 
Stratford Co., 1920. 416 p. 

"The Social Evolution of Religion" is a book remarkable for its 
broad scope and its impartial treatment of the religious life of mankind 
as one of the phenomena of group activity. The author demonstrates 
that he is thoroughly at home in the fields of both comparative religkxi 
and social theory. He handles the various explanations of primitive 
religious manifestations such as totemism, animism, the mana concept, 
animal worship, etc., with ease and intelligent grasp of his subject, and 
turns with equal penetration to a discussion of the mother goddess 
cults and nature worship or to Buddhism and Christianity. 

When Mr. Cooke turns to topics less definitely related to religious 
problems, his footing is less secure. Because he follows Durkheim in 
considering that religion is a product of the social mind, he feels it 
necessary to devote an introductory chapter to "The Social Trans- 
mission of Human Experiences," and another to ** The Creative Genius 
of Social Man." In these sections, he makes some rather startling 
statements. For instance, he insists that Galton and the other Eugenists 
are entirely at fault, and that the environment in which the individual 
mind is situated is even more influential than the hereditary equipment 
of the mind. Indeed, he goes so far as to say that the eugenic theories 
and the theory of the superman are in the same class. Had he been 
a psychoanalyst, he would doubtless have considered both theories a 
flight from reality. 

When Mr. Cooke states his position in less extreme terms, and 
merely points out that congenital and social heredity are so intinutdy 
associated with each other that they are often inseparable, he is, of 
course, entirely beyond criticism. The work of Watson (Psychology 
from the Standpoint of a Behaviorist) and of Kempf (The Tonus of 
the Autonomic Segments as Causes of Abnormal Behavior, /. Nerv, 
& Ment. Diseases, 1920) has indicated this same conclusion from 
studies of the social conditionings of the emotional reactions. Since it 
has been demonstrated that instinctive and emotional activities can be 
modified almost infinitely by the social milieu, Mr. Cooke is quite 
justified in attributing a great deal of significance to the social inheri- 
tance in the molding of the biological endowment of the individual. 

The most interesting chapters in the book are those already referred 
to concerning primitive rituals and beliefs, and the concluding chap- 
ters on *' Universal Religion " and *' Religion as a Cosmic andHuman 
Motive." In these last two sections, the modem attitude of scientific 
inquiry, which does not even shrink from close scrutiny of its gods, 
is commented upon, and the results of its study summarized. The 
chief criticism of Christianity is the fact that in our modem economic 
and social system it may be professed but is seldom practiced. The 
religion of the future must find some way to bridge this gap between 
theory and application. phylus blajtchabo. 
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The Mental Hygiene of Childhood, By William A. White. Bost, 
Little, Brown & Co., 1919. 183 p. 

This very timely and much needed book, without attempting to give 
an exhaustive account of the psychology of childhood and its relations 
to parenthood, examines the problems of the child from the psycho- 
analytic point of view. Concerning the child the author holds, con- 
trary to the general opinion, that it is possessed of a developing sexu- 
ality, the roots of which seep back into infancy. His other conclusion 
is that there exists certain disruptive tendencies between the child 
and his family. Hence in his eleven chapters the author discusses 
fundamental instincts, the development of the child, function of the 
parent, historical background, the family situation, etc. 

Graphology and the Psychology of Handxvriting. By June E. Downey. 
Bait., Warwick and York, 1919. 142 p. 

These studies seek to canvass the possibility of a scientific char- 
acterological utilization of handwriting. Their main purpose is one 
of orientation, preliminary to an attempt to use graphic activity in 
tests of temperament or character traits, tests which are now in 
process of standardization. Part I gives a critical comparison of 
graphological contentions and the outcome of modern scientific investi- 
gations of handwriting, while Part II reports a number of experimen- 
tal studies designed to try out methods of research. Free use is made 
of the results of other investigations. 

Psychoanalysis: Its History, Theory and Practice. By Andr^ Tri- 
ton. N. Y., Huebsch, 1919. 272 p. 

The author here attempts to sum up concisely the views of the greater 
American and foreign analysts which are at present scattered in hun- 
dreds of books and pamphlets. It is unpartisan but regards Jimg's 
and Adler's theories as of inestimable value. He sees no irreconcilable 
differences between their points of view. In the twenty-one chapters 
which constitute this book we have a very good account of all the 
main lines of development, with a glossary and bibliography at the end. 
There is an interesting final chapter on The New Ethics. 

Introductory Psychology for Teachers. By E. K. Strong. Jr, Bait, 
Warwick and York, 1920. 233 p. 

The first part of this book discusses the learning process ; the second, 
individual differences. The last part takes up some physiological 
aspects of psychology. 

Personal Beauty and Racial Betterment. By Knight Dunlap. St. 
Louis, C. V. Mosby Co., 1920. 95 p. 

The author makes the procreation of children the predominant ideal 
in marriage, minimizing companionship and other " spiritual " factors. 
Another feature of this book is that although he calls attention to 
various manifestations of sex he has no practical reform program to 
propose. In the first part he discusses the significance of beauty with 
negative and positive traits, while the second part is devoted to a diia* 
cussion of its conservation. 
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Imagination and Its Place in Education. By Edwin A. Kirkpatrick. 
Bost., Ginn & Co., 1920. 214 p. 
Science embodies aniversal truths; literature expresses truth as 
seen or exemplified by individuals. Neither alone can adequately deal 
with imagination. Psychology seeks to present what is true of all 
minds, but in no field are individual variations so great In Part I 
the author treats imagination and related activities; in Part II, the 
imaginative life of diildren; III, school subjects and the imagination. 

Modem Spiritism. By A. T. Schofield. Phil., P. Blaldston, 1920. 

260 p. 

The standpoint of this author is advanced mystical Christianity. 
He severely critizes spiritualism in the interests of spirituality. He 
is a firm believer in the immorality of the soul but deprecates all inter- 
pretations which even advanced modem spiritism gives to this con- 
ception. 

Sex Attraction, By Victor C. Vaughan. St Louis, C. V. Mosby 

Co., 1920. 44 p. 

Women's Wild Oats. By C. Gasquoinb Hartley. N. Y., Frederick 
A. Stokes Co., 1920. 238 p. 

The results of the war have led this author to jot down her reflec- 
tions upon the following topics : The Prosperity of God, The Covenant 
of God, That Which is Wanting, "Give, Give I" If a Child Could 
Choose? and Foreseeing Evil. 

The Hysteria of Lady Macbeth. By Isaoor H. Coriat. N. Y., MoflFat, 
Yard & Co., 1912. 94 p. 

The contents of this book are: Repression and the Subconscious, 
Somnambulism and Hysteria, Psychoanalysis and Literature, The Prob- 
lem of Lady Macbeth, The Psychoanalysis of Lady Macbeth, and a 
bibliography. 

An Introduction to Social Ethics. By John M. Mbckun. N. Y., Har- 
court, Brace and Howe, 1920. 446 p. 

In Part I, which is historical and introductory, the author treats the 
problem of democracy, the religious background — Calvinism, the tri- 
umph of individualism, the ^eat society, and our tmcertain morality. 
Part II, which is psycholo^cal, treats the organization of the moral 
sentiment, the social conscience, public opinion, and moral progress. 
In Part III, entitled The Social Order, he discusses the role of the 
institution in the moral economy, the individual and the institution, the 
home, the ecclesiastical ethic, the school and the social conscience, the 
ethics of private property, mechanism and morals, the worker and the 
machine process, the ethics of business enterprise, the problem of the 
city, and political obligation in American democracy. 

An Introduction to Philosophy. By Holly Estil Cunningham. 
Bost., Richard G. Badger, 1920. 257 p. 

The author seeks (a) to present the student with a method of study- 
ing problems of the ^e of those discussed in philosophy especially 
and in the social sciences generally, and (b) to acquaint him with the 
fundamental movements and problems of philosophy so that he will 
not be " up In the air." So in successive chapters he discusses meth- 
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ods, psychological, physical, and social backgrounds, the nature of 
primitive thought, origin of the problems of philosophy and the prob- 
lems tiiemselves; Platonic, subjective, and objective idealism, empiric- 
ism, evolution, etc. 

The North Riding of Yorkshire. By W. J. Weston. Cambridge, The 
Univ. Press, 1919. 161 p. 

This is a very interesting and voluminously illustrated study of 
Yorkshire, somewhat on the basis of Geddes and Branford but in- 
cluding also modem aspects of the country. 

Native ViUages and Village Sites East of the Mississippi. By DAvm 
I. BusHNELL, Jr. (Bui. 69, Bureau of American Ethnology). 
Wash., Govt. Printing Office, 1919. HI p. 

Thirty-Second Annual Report of the Bureau of American Ethnology. 
1910-11. Wash., Govt Printing Office, 1918. 819 p. 

Third'Third Annual Report of the Bureau of American Ethnology, 
1911-12. Wash., 1919. 677 p. 

Third Annual Report of the Massachusetts Commission on Mental 
Diseases (1918). Bost, Wright and Potter, 1919. 260 p. 
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Introduction 

In his " Experimentelle Studien iiber das Sehen von Bc- 
wegung"* Wertheimer reports the isolation of a new elcA 
mentary mental experience, that of movement. To keep in 
distinct from the perceptual complex in which it usually oc- 
curs, he calls it Phi or the Phi phenomenon. Analysis of it 
reveals nothing for him but just the movement-experience; 
it has no visual quality; it has only spatial localization and 
direction. 

The aim of our investigation is to put this elementary move- 
ment-experience, this Phi phenomenon, under critically de- 
scriptive conditions, and to test its analysability. 

The term * movement sensation ' has been in common usage for a 
long time. Exner* first gave to it the meaning, in a pregnant sense, 

^ From the Psychological Laboratory of Cornell University. 

^M. Wer^eimer, Ueber das Sehen von Bewegung, Zeii. /. Psych, 
«. Phys. d, Sinnes., 1 Abt 61, 1912, 161. 

'S. Exner, Ueber das Sehen von Bewegwigen, Wiener Siti, Bet,, 
Abt 3, 72, 1875, 156. 
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was reflected from mirrors to the respective stimulus-fields. Between 
the lamps and the open ends of the tubes was placed a falling shutter, 
so designed that the exposures of the three fields were independently 
▼ariablf. The openings through which the light entered the tubes were 
horizontal slits, 1 cm. by 4 cm. To give additional control, an auxiliary 
shutter was set in every tube a little way from its open end, and with 
It a diaphragm which made possible the equation in sensible brightness 
of all three fields. The shutter fell from a constant height by its own 
weight when the current was broken through an electromagnet. The 
friction, as the falling shutter ran in the guides, was slight and the 
variation in time of fall proved negligible. 

This arrangement made it possible for us to start with anv pre- 
exposure field, to present the first member of the stimulus for a given 
length of time, then after a variable interval (during which the pre- 
exposure field was repeated) to present the second member for the 
desired length of time, and then to return to the pre-exposure field. 
The f butter permitted of total times up to 380^; 210 9 was the longest 
needed. The eye-piece of the exposure apparatus was inside a dark 
chamber, and the O was allowed 10 min. to become partially dark- 
adapted before work was begun. 

All of the stimuli described by VVertheimer were repeated, 
and six object-pictures of our own were added. The greater 
part of our work was done with two arrangements, the one 
of which gave movement from an oblique to a horizontal posi- 
tion, and the other from an upper horizontal to a lower 
horizontal position. There were four pre-exposure fields: 
A, uniform white, identical with the background of the stimu- 
lus-cards; B, similar to A, with a black fixation-point at the 
middle of the field; C, uniform lightless field; D, unlighted 
field, bounded at the top and bottom by luminous lines. 

The exposure-time for each member of the stimulus was 
kept constant at iOc, The time-intervals were 30ir, 60<''. 90a, 
1200*, 150a-. They cover the range given by Wertheimer from 
near simultaneity to the region of succession. The principal 
stimuli, the angle and the horizontals, were presented in series 
of five exposures with every pre-exposure field, at every time, 
and to every O. Four other stimuli were presented to every 
O in the .same sort of series, but with only two of the pre- 
exjKisure fields; they were so chosen that every stimulus was 
studied by one or two O's and with two to four pre-exposure 
fields. A haphazard order of fields, times, and stimuli was 
followed in the presentation of the series. 

Two different sets of instructions were given to the O's, 
thus duplicating the above set of series. The one of these, 
which we shall call the ' process ' instruction, was : " A stimu- 
lus will be shown you which will arou.se a visual i)erception. 
Describe this i)erception in strictly psychological terms as ac- 
curately as you can. Report no process of which you are not 
sure. The stimulus will be repeated to complete the descrip- 
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tion." The other set, the * meaning ' instruction, ran : " A 
stimulus will be shown you which will arouse a visual per- 
ception. Characterize this perception as fully as you can. 
The stimulus will be repeated to complete the characteriza- 
tion." To three O's the process-instructions were given first, 
and the entire group of series was repeated with the meaning- 
instructions. Three other O's were required to give meaning- 
reports first, and were then shifted to the process-attitude. 
The two most practised O's were instructed in successive 
scries either for process or for meaning by chance, and every 
series was repeated later with the alternate instructions. Ex- 
cept for the last two, the O's were required to read the in- 
structions at the beginning of every observation hour. Before 
the regular work was begun, trial series were taken until the 
reports gave evidence of adequacy and stability. 

The eight O's who served were: Miss C. Comstock (C), 
graduate student in psychology; F. L. Dimmick (D), assistant 
in psychology; Dr. L. B. Hoisington (H). instructor in psy- 
chology; Miss M. F. Martin (M), graduate scholar in psy- 
chology; Miss A. H. Sullivan (S), graduate fellow in psychol- 
ogy; S. A. Takaki (Ta), graduate student in psychology; 
S. A. Tung (Tu), graduate student in psychology; and Mrs. 
A. K. Whitchurch (W), graduate student in psychology. 
Observers C, D, H, and S were practised; M, Ta, Tu, and 
W were relatively unpractised. 

O sat with his head in the hpod of the instrument. The 
auxiliary shutter was opened, a ready-signal given, the ex- 
posure shutter dropped, and the auxiliary shutter closed.* O 
then gave his report according to the instructions. The ex- 
posure shutter was raised to the starting position, and the 
stimulation and report repeated, until the series of five was 
completed. A rest of 2 or 3 minutes was permitted while 
the apparatus was reset for a new series. The above pro- 
cedure was followed for the 160 series with every O. 

Results 

Table I summarizes quantitatively the results obtained with 
the two principal stimuli. Under our conditions, all O's per- 
ceived optimal movement of the horizontal lines in more than 
50% of the cases, and only one fell below that percentage 
with the oblique-to-horizontal movement. Of the perceptions 

* The function of the auxiliary shutter was to shut off all light from 
passing down the tubes save when a true exposure was made. It 
eliminated the possibility of a false exposure when the falling shutter 
was raised to its starting position. 
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of partial movement, unimembral movement shows itself much 
more frequently than bimembral for all but two O's. Simul- 
taneity and succession occur but rarely. Closely paralleling 
the above perceptions are the percentsiges of reports, under 
the instructions to * describe in psychological terms,* in which 
some visual process was present in the field between the two 
members of the stimulus. The number of times when the 
entire spatial interval was involved agrees with the number 
of optimal movements perceived; the frequency of cases in 
which the process in the interval accrues to one of the mem- 
bers and not to the other is approximately the same as that of 
the reports of unimembral movement ; processes which involve 
both members but not the entire field occur as often as does 
bimembral movement. 
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TABLE II 

Optimal MovnttNT with Dippbrbnt Backgmxinds 
(Pttoent. of 25 Reporta for Every O) 

Horizontal Linbs Oblioub Linb and Horiiontal 



Obe. A B C D A B 



PMPMPMPM PMPMPMPM 

C 100 7653 76 7380 87 76 53565952402440 8 

D 6040764872606096 6468686480889672 

H 5656728072686452 72487292646860S6 

M 76 67 56 53 68 67 88 73 100 100 100 100 100 40 100 S2 

S 8487729372408853 9660926080939273 

Ta 67 40 53 48 53 56 80 64 67 60 60 76 67 60 47 64 

Tu 73689368 67 687372 80688784735280^ 

W 68606053525360 47 648060 67 76 67 7293 

Average 73 62 67 65 66 62 75 67 78 68 75 74 73 62 73 62 

M. V. 10 11 11 13 7 8 11 13 15 12 14 14 11 17 19 17 
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In Tables II and III the results have been arranged to 
indicate the influence of the pre- and intra-exposure field and 
of the temporal interval between members. Individual varia- 
tions appear with the various fields, but they show no uniform 
tendency, and their nature is indicated in some cases in the 
introspections. C often objected that the fixation-point on 
prc-exposure field B interfered with her reports of process; 
S complained of the dark backgrounds. It is significant, how- 
ever, that the process-reports and the perceptive characteriza- 
tions parallel each other. This agreement is very evident 
when the averages for the group are taken, and it is further 
supported by the fact that the mean variations are not ex- 
cessive. We may conclude, then, that the kind of pre-expos-j 
ure field employed had no general and constant effect on thd 
perception or its process-configuration. 

Table III, on the other hand, brings out a very definite in- 
fluence of the temporal interval. The O's vary among them- 
selves, but they agree in that they have curves of percentages 
which are high for the middle values of the temporal interval 
and low for the extreme values. Process-reports and per- 
ceptive characterizations run parallel. The averages, of course, 
show the conformity even more prettily. Time-interval 90< 
has the highest average percent, of optimal movement and 
total configurations; 30^ and 1 50 o" have the lowest. Just 
significant is the fact that the mean variations are smallest 
at the middle value. The larger variations among O's occur 
with the longer or shorter times. 

The evidence of the values, in the above tables, of the various 
perceptive characterizations indicates unquestionably that wej 
have reproduced the essential factors of Wertheimer's condi-l 
tions. Table I shows that our temporal intervals lie between 
those which give succession and simultaneity. The two forms | 
of partial movement appear frequently, but optimal movement] 
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I predominates. The ineffectiveness of variations of the pre-\ 
exposure field does not contradict Wertheimer's observation/ 
that the color of the stimulus did not affect the perception.} 
Finally, the behavior of the perception with the different time- 
intervals is exactly that which Wertheimer suggests, though 
he makes no precise statement. 

On the other hand, in the column in which Wertheimer 
would write * nothing/ under the heading * process/ we have 
found a closely parallel set of values which represent the con- 
figurations of visual process present in the movement-field 
when the O's were set to describe the experience. The nature, 
of the visual experience which filled the interval can be pointed 
out most clearly by direct reference to the introspections. "x 

Optimal Movement; Meaning Reports; Stimulus I ' 

C. A horizontal line appeared in the upper part of the field, moved 
down to a lower position, and stopped; the movement was slow, 
smooth, and continuous. 

D. I saw a horizontal line move quickly from a position above the 
fixation point to one below, and disappear. It seemed to come in, 
move down, and go out, as if that were only a part of some larger 
movement. The movement was rapid but smooth. 

H. A black horizontal line appeared and moved down very rapidly, 
and then came to rest in a lower position for a short time. The move- 
ment was uniform but very fast 

M. A line moved from an upper horizontal position to a lower one; 
it slowed up just before it reached the final position; the movement 
was continuous all the way from one to the other. 
S. A rectangle moved down smoothly and stopped for an instant 
The speed of the line increased as it moved, and was very rapid just 
before it stopped. 

Ta. A horizontal line appeared in the center of the field and moved 
down smoothly; it became shorter as it moved, and stopped in a 
position lower down. 

Tu. A line dropped downward very smoothly and rapidly, until it 
reached the lower position, and then disappeared. 
W. I saw a line drop smoothly and quickly from one position to 
another. 

Stimulus II 

C. I saw an oblique line which moved down across the field to the 
horizontal with a smooth and continuous movement. 

D. A dark grey rectangle moved smoothly and rapidly from an 
oblique position to a horizontal. 

H. An oblique line fell down into a horizontal position. The move- 
ment was continuous, but faster just before it reached the final position. 
M. An oblique line moved down through an arc to die horizontal. 
S. An object in the oblique position fell to the horizontal. The 
movement was rapid, and stopped short at the end. 
Ta. An oblique line appeared, tufned downward, and took the hori* 
zontal position. The movement was smooth. 

Tu. I saw an oblique line first, and it moved steadily doii^n into a 
horizontal position. 

W. The oblique fell rapidly into the horizontal; I saw movement all 
the way. 



324 DIMMICK 

Process Reports; Stimulus I 

C At the upper part was a black horizontal extent which immediately 
gave place to a grey patch below and joining it The bottom of the 
grey was darker and at that place appeared later a black extent similar 
to the first. The grey changed in quality; it was one continuous ex- 
tent, but it was different at different places. 

D. A black line appeared just above the middle of the field. It dis- 
appeared, and extending down from where it had been was a grey 
band, light at the top and dark at the bottom, and at the lower side 
was a very dark strip of grey. The grey patch did not change in 
extent, but the patterning of brightnesses changed. 
H. The upper line was not definite at the lower edge, but fused into 
a filmy grey that was a little darker at the right and left extremes, 
and terminated in a black process lower down. 

M. There was a line of very dark grey at the top, and immediately 
below a darkening of the field in the general form of a rhombus, the 
edges of which were fuzzy but fairly definite. At the bottom of this 
figure was a definite line, and in the middle a darker streak which 
could hardly be called a line. 

S. At the top was a black rectangle, clear and intense. Below was a 
grey patch, longer in the horizontal dimension, but not clear. At the 
bottom was a definite line. 

Ta. At first an irregular rectangle, black and sharp at the top, ap- 
peared. Its lower side was grey and blurred. Below was a wide grey 
line, sharp at the bottom but indefinite above. The lower and upper 
sides of the upper and lower lines respectively shaded off and joined 
each other. 

Tu. First, there was a tine above the middle of the field; below it, a 
dark grey which faded out farther down until it reached a lower 
horizontal line, the upper part of which was grey and indefinite, the 
lower part black and sharp. 

W. A horizontal line appeared and disappeared, and below where it 
had been there was a wide grey rectangle of light tint at the top, 
medium in the middle, and dark at the bottom. Below appeared a 
second line. 

Stimulus II 

C. First there was a black oblique at the top, which immediately 
became greyer, and then was replaced by a grey patch, which extended 
down to the horizontal, where a line appeared. 

D. The oblique came in first; then below it there was a grey which 
extended down to a horizontal line below; this grey was not uniform 
but light and dark in streaks. 

H. An oblique line appeared and then a horizontal, and between them 

the field was grey in a solid fan-shape. 

M. An oblique appeared; then below it there came a sector of pale 

grey which was darker near the bottom, where it became a more de^- 

nite line. The first line had faded out before the last one came. 

S. A black oblique line appeared; then something grey came below 

it which was rather indefinite, and extended down to the horizontal 

line. 

Ta. I saw an oblique line which was blurred downward. The upper 

part was black and clear-cut. The lower part shaded off into a grey, 

at the bottom of which came a horizontal line. 

Tu. I saw an oblique line and a horizontal, and the space between 

them was grey. The oblique was wide and had no definite outline on 

the lower side. 
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W. An oblique line appeared and disappeared, and then a horizontal 
came below. Between the two was a triangular light grey patch, which 
was darker near the bottom line. 

Unimembral Montment; Meaning Reports; Stimulus I 

C. A horizontal line moved down smoothly but not continuously. 
It moved part- way, then disappeared, then reappeared lower down and 
stationary. 

D. The first line appeared and remained stationary. Below it another 
line came in, moving downward. The movement was over most of 
the space between the two positions, but was of the lower line. 

H. A line appeared in the upper part of the field for an instant; 

then a little lower down something moved into the field, and stopped 

as a black line at the bottom. 

M. A horizontal line came into the part of the field moving, then 

another appeared lower down and stationary. 

S. A line moved down smoothly, getting faster as it went, and then 

the end-position stood out, sharp and stationary. 

Ta. A line moved down, and as it moved another appeared lower 

down and remained stationary. 

Tu. First I saw a line which wavered but did not change position, 

and at the same time there was something moving down into a position 

below. 

W. A line dropped into a lower position. The motion was best near 

the bottom, and there was a blank space just below the top position. 

Stimulus II 

C. An oblique and horizontal appeared, and the first moved down 
toward the second but never reached it. 

D. I saw two lines, one oblique and one horizontal. The latter re- 
mained stationary, and the oblique moved down toward it, but was 
gone before reaching it. 

H. An oblique line came in and moved downward, and below it stood 
a horizontal line. 

M. An oblique line moved down toward the horizontal. The move- 
ment was jerky and definitely of the oblique, not of the horizontal. 
S. I saw a line move down very rapidly through an arc. The first 
part of the movement was not clear, i,e., it seemed to be part way 
down before I saw it; above was a blank. 

Ta. An oblique line appeared, then a horizontal, and the oblique 
moved down to the horizontal. 

Tu. An oblique line appeared in the upper part of the field and moved 
down faster and faster until I could not see the movement. Then the 
horizontal came in. 

W. An oblique line moved rapidly to the horizontal. The movement 
was best at the beginning, and just at the bottom there was a space 
of no movement at all. 

Process Reports; Stimulus I 

C. I saw a black line; and below it was a grey band which was not 
uniform in quality, but which had no definite lines in it. Below was a 
second sharp black line. 

D. Two lines came successively. The upper was clear-cut and sta- 
tionary; the lower was at first a band of greys, the upper edge of 
which was indefinite and concave. 
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H. A black line appeared in the upper part of the field. Below and 

detached from it by a bright streak was a rather indefinite grey, which 

fused into a black line lower in the field. 

M. First came a line in the upper part, then a grey, and another line 

below. The grey joined the lower line but was separated from the 

upper by a bright streak. 

S. I saw a horizontal line, then lower down another with a grey patch 

above it. 

Ta. The first line was wide ; the upper part black, the lower part grey 

and blurred. There was a bit of white background between this and 

the lower line. 

Tu. There was a sharp definite line. Just below it was white, and 

all the rest below was grey, darkening downward until it joined the 

lower line. 

W. I saw two horizontal lines, one below and after the other. A 

band of greys extended up from the lower toward but not to the upper. 

Stimulus II 

C. There was a wide patch of grey in the shape of a sector. It was 
dark at the top and shaded off into light grey downward. The grey 
did not reach to the horizontal line which came in at the bottom. 

D. A sharply defined oblique line appeared and then a horizontal. 
When the horizontal came, the field just above it was greyish. 

H. First there was an oblique line with a patch of bright field just 
below it ; then at the bottom a narrow sector of light grey, which was 
later replaced by a horizontal. 

S. A black oblique appeared first; below it was white. Then came 
a horizontal line, with an oblique grey on its upper edge. 
Ta. The oblique was grey on its lower side and blurred downward. 
There was a white space between it and the horizontal line. 
Tu. I saw an oblique line clearly; then the background below it be- 
came dark at the top and light lower down. At the bottom there was 
a horizontal line with a white streak above it. 

W. A distinct oblique tine appeared at the top, then a horizontal, and 
between them a series of grey triangles, light at the top and dark at 
the bottom and joined on to the lower hne. 

BiMEMBRAL MOVEMENT; MEANING REPORTS ; STIMULUS I 

C. A horizontal line moved down and stopped. The movement was 
not continuous; there was a place in the middle where it disappeared 
entirely. Farther down it came back again. 

D. A horizontal line appeared and started to move, then disappeared, 
but reappeared lower down, and moved into the lower position. 

H. A heavy black line appeared and started to move, but disappeared. 

Part way down it reappeared, and moved into the lower position and 

•topped. 

M. Two black horizontal lines appeared and both moved down a little. 

S. An object appeared and moved downward. A little way below 

another line appeared, and moved down and stopped. 

Ta. A line appeared, moved down and disappeared; after a short 

space another appeared, and moved down and stopped. 

Tu. A horizontal line moved down very rapidly, disappeared for an 

instant, then moved down again into the lower position. The upper 

part of the movement was the more rapid. 

W. The line moved down quickly but with a flicker, i.e., it started 

to move, there was a break, then the last part of Uie movement came 

out distinctly. 
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Stimulus II 

C. An oblique line moved down to the horizontal. The movement 
was not smooth ; it disappeared in the middle so that there was a blank 
space. 

D. An oblique appotred and began to move, but very soon disap- 
peared. Then a horizontal appeared, which seemed just at the end 
of a movement down. 

H. The oblique started moving, then for a bit I saw nothing, then 
the line moved from just above into its horizontal position. 
S. An oblique line moved down to the horizontal, but there was a 
pause in the movement part-way down. 

Ta. An oblique line came in and started to move, but soon faded out; 
then something below jumped in, and moved down to the horizontal. 
Tu. An oblique line moved down to the horizontal but not smoothly; 
there was a flash of good movement at the beginninf^ and end. 
W. An oblique line dropped to the horizontal, but I did not see move- 
ment all the way. There was a blank in the middle. 

Process Reports; Stimulus I 

C. I saw a line in the field above the middle. Its edges were not 
sharp, and it shaded off at the lower side. Below appeared another 
line, which was surrounded with grey at first and then became quite 
distinct. 

D. A horizontal line came in with a grey blur on the lower side. 
The grey extended farther down from the extremities of the line than 
from the middle, so that its lower side was concave though not sharply 
outlined. The second line had a similar grey above it. A roundish 
patch of white backgroimd was left between the two. 

H. I saw a black line a little above the middle of the field, then an- 
other below the middle and equal in extent to the first. Between was 
^ grey, with a slight gap of bright field in it 

M. There appeared two lines of grey. Both were indistinct on the 
edges that were toward each other. 

S. I saw a line that was clear and black at the upper edge but indis*> 
tinct below. Then came a space in which there was nothing, and then 
I saw a hazy line at the bottom. 

Ta. The first line was grey all over and a little wider at the ends; 
the middle part had no definite outlines. The second line had black 
and dear outlines at the ends but the middle part was indefinite at 
the top, and the grey margin of it was a little concave. 
Tu. First an upper and then a lower horizontal appeared, and the 
space between was grey except at the center, where it was the same 
as the background. 

W. I saw a horizontal line, then another below it Between them 
was a blur of grey, darker at the top and bottom and white in the 
middle. 

Stimulus II 

C. I saw an oblique line. It disappeared and the field was only white, 
then a horizontal appeared. Both lines were indistinct and blurred 
toward the interior of the angle. 

D. I saw an oblique line. It disappeared and I saw a horizontal 
The oblique was at first a sharp line, then it shaded off into the back- 
ground below it. The horizontal was indefinite along its upper edge 
when it came. 
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H. An oblique line appeared which was not sharply outlined. Just 
below it was a very light grey. Then a horizontal appeared, which 
was indefinite on its upper edge at first but soon became sharply out- 
lined. 

S. First there appeared an oblique line, which was not clear at the 
lower edge but shaded off into grey. Below there was an interval of 
white, and at the bottom a horizontal which also lacked definition. 
Ta. The upper side and end of the oblique had clear-cut outlines, but 
the lower side was greyish and blurred down. The upper side of the 
horizontal had no definite outline. 

For the demonstration of bimembral movement, Wertheimer 
recommends a stimulus consisting of two squares for the first 
member and a horizontal line for the second. This stimulus 
aroused bimembral movement in 94% of the times it was pre- 
sented to our O's and corresponding process-configurations in 
84% of the times it was given under the process-instructions. 
The typical reports are as follows : 

Meaning Report; Special Stimulus 

C. I saw a horizontal line and above it two squares. All three moved 
down a little and then disappeared. 

Process Report 

C. Two squares appeared in the upper part of the field. They were 
grey and indefinite at the bottom. Below them came a black horizontal 
line, which shaded off into grey at the top. 

The parallel values for the percentage of the three forms 
of movement are sufficient evidence that every perception of 
movement of these sorts has a corresponding process-config- 
uration. The conclusion is further substantiated by the fact 
that in a number of reports the O's have stated that a certain 
movement had a particular process-aspect and conversely that 
when, for instance, the grey was spread over the whole field, 
the movement was best. 

Wertheimer's fourth movement phenomenon, intra-mem- 
bral movement, appears according to his statement in the 
stage of simultaneity. Our O's, likewise, reported a number 
of cases, when the temporal interval was shortest, in which 
the lines stood still, but in which there was a quick " jerking 
back and forth " or an " unsteadiness " as if the line moved 
inside itself. Under similar conditions, with the instruction 
to report process, the lines were sometimes of a multiform 
grey, variously patterned. Further analysis of intramembral 
movement, with the stimuli which Wertheimer says are espe- 
cially favorable for its arousal* confirms what we have already 
said. Typical reports are as follows: 
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Intramembral Movement; Meaning Reports; Stimulus IIH 

C. The line seemed to double over on itself at the middle; that is, 
there seemed to be a smooth gliding movement from left to right 
within the line which did not, however, change position. 
W. I saw a horizontal line in which there seemed to be movement 
across, left to right. It was not movement from one position to an- 
other, for there was only one line and the movement was within it. 

Stimulus IV* 

S. There was a square which contracted and expanded as if it were 

elastic. 

Ta. A square appeared and stretched to right and left. 

Stimulus V* 

M. An oblique line appeared and shrank towards its upper end until 
it became almost a square. 

Tu. There appeared a line in the oblique position which seemed to 
move toward its upper end, but did not change its general position. 

Process Reports; Stimulus III 
C. I saw a horizontal line which was black at the right end, dark 
grey at the left, and light in the middle. The left-hand part was not 
evenly outlined, and there was no definite line where it joined the 
black part. 

Stimulus IV 

S. First a black square appeared; then in its place was a greyish 
rectangle longer in the horizontal, then one darker and longer, then 
one black and slightly shorter. 

Ta. I saw a black square which was fairly clearly outlined at first 
Then it became greyish, and to the right of it was a horizontal line of 
dark grey. Then the whole figure was a horizontal line black at the 
left end and lighter toward the right. 

Stimulus V 

M. An oblique line appeared. Then it was lighter at the lower end, 

and shaded into a dark grey upward. At the top was a sharp black 

square. 

Tu. First I saw a dark grey oblique line; its upper end was darker, 

with a light place just below it. The lower part of the figure faded 

out into a light grey. 

Movement within an object without change of position 
of that object thus presents nothing new. Under the char- 
acterization-attitude, it is movement on a par with the change 
of position of a form or object ; descriptively, it is reflected in 
consciousness as the visual quality grey. 

^ Stimulus III consisted of two horizontal lines, the second of which 
was in a line with but to the left of the first. 

* Stimulus IV consisted of a square and a horizontal line of the 
same width. The centers of the two forms came at the same point 

* Stimulus V consisted of an oblique line and a square of the same 
width. The square came at the upper end of the position of the line. 
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The Pure Phi Phenomenon 

Finally, a number of cases of Wertheimer's pure Phi were / 
reported by our O's. Frequently the line was not seen during i 
the movement ; there was simply " something moving " or just ' 
" movement." Sometimes neither of the lines was clearly per- 
ceived; just a bit of movement downward. The cases in 
which both lines were perceived with only movement between 
are entered in Table I as optimal movement, and are paralleled 
by total process-configurations. The appearance of movement 
detached from its object occurred, as Wertheimer notes, when 
the stimulus was new or for some other reason was incom- 
pletely perceived. Under exactly these same conditions, but 
with the instructions to report process, our O's noted a flash 
of grey without the usual limiting lines above and below. 

Object-Stimuli 

The remaining stimuli which were given by Wertheimer 
and which we repeated yield results agreeing with those al- 
ready reported, but add nothing new to our analysis of the 
perception of movement. The six object-pictures which we 
added to Wertheimer's list showed the effect of central asso- 
ciations by giving optimal movement over the whole range of 
our conditions, and total configurations of process in all but a 
very few cases. 

Colored Stimuli 

In the description of the stimuli used in his experiments, 
Wertheimer tells us that he varied the color of the members. 
In another place he remarks that partial movement results 
when the two members are not of the same color. Aside from 
this, the implication is that one color gives movement as well 
as another. After our main series had been completed, we 
presented stimuli of various colors to our O's. The stimuli 
were shown in series of ten exposures at the optimal time 
(90 cr) and with a pre-exposure field of the same quality as 
the background. The colors of these stimuli were red, green, 
and blue on white backgrounds, white and yellow on black 
backgrounds, red on a green background, and blue on a yellow 
background. 

Movement, optimal in all but a few cases, was reported by 
all O's for all colors and backgrounds when the instructions 
were to * characterize.' Under the descriptive attitude there 
was always noted a grey patch covering the space between the 
two members. When the backgrounds were white or a light 
color, the grey was a little darker than medium. On the black 
field it appeared whitish. We may state, then, with assurance 
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that the grey which is the psychological equivalent of the per- 
ceived movement is under our conditions independent, for its 
quality, of the quality of the members of the stimulus, but 
shows an influence of the background which has the appear- 
ance of a brightness-contrast effect. 

Korte's Reverse Movement 

Kortc,*® in a later investigation, studied the perception of movement 
backward from the second member to the first, which, he said, resulted 
from making the second member more " intense " and by directing the 
attention to it. He varied "intensity" either by making the second 
member wider than the first, or by putting short perpendiculars across 
its ends. With an increase in " intensity " merely, only a slight back- 
ward jerk appeared. Neither was attention to the second line suffi- 
cient alone; but with an increase of "intensity" and a direction of 
the attention to the second member, the backward movement was 
plainly evident. 

We attempted to repeat Korte's conditions. Our stimuli with mem- 
bers of different " intensities " were a grey line on white followed by 
a black line of the same width; a grey line on black followed by a 
white line of the same width; a black line of 1 mm. width on a white 
background followed by a black line of 4 mm. width ; and a white line 
on black followed by a line of the same size with short perpendiculars 
across the ends. At first the O's were given the usual meaning- 
instructions, and a series of ten exposures was presented. Then they 
were instructed to attend to the more " intense " line, and ten more 
exposures were made; and finally they were asked to try to get the 
line to move from the more "intense" position to the other. The 
perception was always from the member presented first to the second, 
save for a very few insta;ices with the third instruction when re- 
ported that perhaps there might be a hint of a jerk backwards; but 
even then no positive movement, such as they had seen with the other 
stimuli, was perceived. 

We have repeated Korte's conditions as nearly as his description of 
them permits; and to his stimuli, which give spatial and form insist- 
ence, we have added intensive insistence. Since we never get a posi- 
tive movement-perception as we do under Wertheimer's conditions, it 
seems evident that we are not in the presence of compulsory condi- 
tions, and that the two perceptions are not of the same order.* > 

The Nature of the Process-Configuration 

Now that we have pointed out the quality of the psycho- 
logical correlate of Wertheimer's Phi, we must emphasize that 
this is but one of its attributive aspects. It must not for a 
moment be assumed that it is a simple text-book grey, the grey 
that lies at the center of the color-pyramid, or the grey of a 
piece of grey paper. The temporal attribute is beaten up with 

^^ A. Korte, Kinematoskopische Untersuchungen, Zeit, f. Psych, m. 
Physiol, d. Sinnes., 72, 1915, 193. 

>i We are engaged in further experiments of this kind, the results 
of which will be reported later. We are also repeating certain ex- 
periments of F. Kenkel and V. Benussi. 
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the quality into an integration of the first order. (All O's 

/ describe the experience as a ** flashing," " flickering," " un- 

V steady," "shimmery," "flame-like," "liquid," "live" grey. 

^ It is further reported as a " curtain " or " film " which is not 

superficial but hardly bulky. The background seems at times 

to shine through the interstices of the grey, giving it a sort 

of transparency. In texture it resembles the Fldchenfarbe 

described by Katz" and the adaptation-film of Sheppard.** 

Conclusions 

We have, in this investigation, been concerned primarily 
with a critically descriptive analysis of the reflection in con- 
sciousness of a stimulus-complex which is compulsory for the 
visual perception of movement. ( We have foimd that this 
reflection in consciousness takes the form of a primary in- 
tegration of a visual quality (grey) with a duration which is 
characteristically brief. The integration is a multiform g^ey 
flash which is independent of the quality of the stimulus but 
is directly determined by the temporal interval between the 
exposures of the two stimulus-members. The spatial attri- 
bute is a constant factor for any one exposure, but may vary 
from exposure to exposure (as the perception of movement 
also varies between optimal and partial). There is, then, no 
movement in the multiform grey flash; the space is constant; 
the integration is of time and quality.} 

Wertheimer, finding that there " is no visual filling-in of 
the field of movement," argues that the perception of move- 
ment must have as its physiological correlate a short-circuit 
in the cortex. The grey flash which we have found to be the 
psychological correlate of the perception of movement obvi- 
ates the necessity of such recourse to novel and speculative 
conditions. 

*'D. Katz, Die Erscheinungsweisen der Farben, 1911, 6flF. 
** H. Sheppard, Foveal Adaption of Color, Amer. Jour. Psy., xxxi 
1920, 58. 




A PSYCHOLOGICAL INTERPRETATION OF MOD- 
ERN SOCIAL PROBLEMS AND OF CONTEM- 
PORARY HISTORY: A Survey of the Contribu- 
tions of Gustave Le Bon to Social Psychology 



By Harry Elmer Barnes, Gark University 



1. General Nature of His Method and Procedure 
Of the three chief psychological sociologists that France 
has produced — Tarde, Durkheim, and Lc Bon, the latter is the 
most versatile, and yet by far the most superficial. In fact, 
the last may be regarded as a popularizer of the more striking 
ideas of the first two, especially of Tarde's views on imitation 
and Durkheim's notion of crowd-psychology. The range of 
his interests, however, is certainly remarkable. Trained 
originally as a physician, he gave up the practice of medicine, 
but has contributed several works on physiology and hygiene. 
Next he was employed by the French government as an arche- 
ologist and paleographer in the Orient. In recent years he 
has been editor of the Bibliotheque de philosophie scientifique. 
In addition to these activities he has occupied himself by 
producing a general work on social evolution in two volumes; 
studies of the chief historic civilizations ; several contributions 
to mathematical chemistry and physics, among them a paper 
on intra-atomic energy which was published in a number of 
the leading scientific journals; a statistical study in physical 
anthropology; a work or two on education; and the some 
half-dozen books on social psychology which will form the 
basis of the present discussion.' 

Of course it is obvious that a man who ranges at will over 
a dozen fields of research, any one of which could only be 
partially traversed with thoroughness in a lifetime, is not 
likely to have excelled in any of them. Thl^ is certainly true 

1 For a list of Le Bon's contributions see the article on Le Bon in 
La Grande Encyclopidie for his earlier works, and the biographical 
note in the New International Encyclopedia for a list of his main 
works. Another list of his works is given in the French biographical 
annual Qui Etes-Vousf His productivity is perhaps only exceeded by 
that of his fellow-countryman, Solomon Reinach, who can hardly 
boast an equal breadth of interests. The writer has attempted to sum- 
marize the contributions of Tarde to this subject in an article in the 
Philosophical Review for Mav, 1919, and of Durkheim in the Political 
Science Quarterly for June, 1920. 
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of Le Bon, whatever his mental powers may be. Professor 
G. E. Vincent has thus characterized him in a fairly accurate 
manner: " M. Le Bon may be described as an intellectual 
kodak fiend. His books are filled with snapshots at truth, 
interesting in themselves, but sadly unconnected and out of 
focus."^ At the same time, Le Bon's works are all highly 
interesting, and many of his generalizations sound plausible. 
His arguments are bolstered up by copious citations of a per- 
tinent nature. Le Bon is one of those writers who exploits 
his theories in his own works. In discussing crowd psychology, 
for example, he tells the reader that the sure and certain 
method to be successful in convincing an audience of the 
truth of an assertion is to affirm the matter repeatedly, and, 
at the same time, to be careful to avoid any attempt at thor- 
ough analysis or any reference to a possible exception to its 
applicability. Nothing is more characteristic of Le Bon's 
own procedure than this very method. Taking a few rather 
striking psychological postulates which have the virtue of 
modernity, novelty, and suggestiveness, he applies these con- 
ceptions to nearly every phase of contemporary life in gen- 
eral and to French social conditions in particular. These 
theses are repeated and reiterated without detailed analysis 
or candid statement of exceptions to their application, until 
even a wary reader is likely to be beguiled by the facile phrase- 
ology of the author. Aside from his brilliant but uncritical 
dogmatism and " cock-sureness," another characteristic of Le 
Bon's socio-psychological writings should be noted. That is 
what Herbert Spencer would call his " anti-patriotic bias " 
and his " class bias." At least up to the outbreak of the 
World War, Le Bon could see little good in what he alleged 
to be the characteristics of the modern Romance peoples. 
Their assumed tendency towards a crowd-psychological con- 
dition and their desire to suppress iridividuality and put into 
power the incompetent masses reveal little of promise from 
his viewpoint. The oft-asserted Anglo-Saxon initiative, en- 
ergy, will-power, and individualism, attract him as strongly 
as the alleged French traits repel him.' 

Again, Le Bon finds little to arouse his enthusiasm in the 
traits of the masses ; from his viewpoint progress and civiliza- 
tion are almost exclusively the contribution of the intellectually 
elite. There can be no doubt that Le Bon's exaggerations 
are in part due to his generalizations from French conditions, 

2 G. E. Vincent, in review of Le Bon's The Psychology of Peoples, 
American Journal of Sociology, January, 1899, p. 555. 

s Probably Matthew Arnold would have found Le Bon rather com- 
forting reading. 
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though even these he views in an extreme and exaggerated 
light. The relation of Lc Bon's doctrines to his social en- 
vironment is not of that subtle type which is likely to escape 
the attention of the reader, but is so prominent in all his 
works as to make them full of generalizations which ar« 
highly inaccurate and distorted when viewed as sociological 
propositions of general import. His fundamental doctrines— 
the idea of national character, the psychology of crowds and 
revolutions, his " anti-patriotic " and " class " bias, his con- 
tinual scenting of impending calamities, and his bitter attacks 
upon socialism and syndicalism, are all directly and in large 
part traceable to his reactions to his French "milieu." At 
the same time, no one can deny that Lc Bon has pointed out 
tendencies, conditions, and psychological laws which had pre- 
viously been overlooked or undeveloped, and, when his works 
are read with the understanding which allows the discounting 
of his exaggerations and prejudices, they constitute an im- 
portant contribution to sociological literature. It seems prob- 
able that Le Bon's contributions to social and political theory 
can best be understood through an examination of his main 
works on social psychology, noting their general doctrines 
briefly and devoting special attention to their bearing upon 
social and political problems. 

2. The Psychology of Social Evolution 
Le Bon's first considerable work in the field of social psy- 
chology was the volume entitled, Lois psychotogtques de t'evo- 
Itttion des peuples.* This work purports to be a summary of 
the main psychological generalizations reached in his earlier 
works upon social evolution and the history of the civilizations 
of Asia, Africa, and Europe.* ft consists mainly of what 
might be called psychological prolegomena to the study of 
history, though few historians or psychologists would agree 
to all of his generalizations. His main theme is the nature 
and importance of national character, or " the soul of a race," 
in the explanation of history and modem social problems.* 
This all-important " racial soul " is the sum total of the 
moral and intellectual characteristics that lie at the foundation 

' Ptrii, 1895, Encliih tranilation, N. Y., I89S, reviewed by Profeiior 
Vincent, Amtr. Jour. Soe., Junary, 1899, pp. 554-6. Cf. klso Bristol, 
Soeiai Adaptation, pp. 133-138. 

*Th€ Piyckahgy oj PfnpUi. p. 230. 

* Le Bon'a notions of social evolution and of the canirasiing chirac- 
teriitics o[ the French and Anglo-Saxon peoplei are but a holdover of 
the docinnei of the " Romanliciits," given a modern Attn thfoug-h a 
dwh of pBychology. 



of the civilization of a race and determine the course of its 
evolution. The soul of the race finds objective expression in 
the totality of the type of civilization which distinguishes the 
particular race. " The moral and intellectual characteristics, 
whose association forms the soul of a people, represent the 
synthesis of its entire past, the inheritance of all its ancestors, 
the motives of its conduct.'" In the formation of the racial 
soul the influence of the dead is preponderant. The racial 
soul is primarily unconscious; it underlies the rational phases 
of national thought and is, on that account, much more domi- 
nating in its influence. It is over this field of unconscious' 
motives of conduct that the influence of the dead is particu- 
larly potent. " A people is guided far more by irs dead than 
by its living members. It is by its dead, and by its dead 
alone, that a race is founded. Century after century our de- 
parted ancestors have fashioned our ideas and sentiments, and 
ia consequence all the motives of our conduct.'" These psy- 
cholc^ical characteristics which go to make up the soul of a 
race are composed of a relatively few fundamental ideas which 
are very permanent in character and are changed only very 
slowly, except through the effect of racial inter-mixture. Only 
the more superficial and secondary characteristics of a race 
are modifiable with any degree of rapidity,* 

Le Bon contends that these races may be classified psycho- 
logically as welt as anatomically. There are primitive races, 
or " those in which no trace of culture is met with," made up 
of peoples like the Fuegians ; inferior races composed mainly 
of negroes ; average races represented by the Mongolians ; and 
superior races mainly exemplified by the Indo-European 
peoples.'" The higher the race the more highly differentiated 
it is psychologically and the more superior minds it contains." 
Though there may be a vast difference in the intelligence of 

' Op. cit., pp. S-6, 63-64. 

*Ibi<L, pp. 11, 15-16, 51fE. Le Bon admits that it is practically im- 
possible to find a pure race at the present time in the sense of anatomi- 
cal purity, and states that what he refers to are " historical races " — a 
product of psychological rather than physical evolution. An historic 
race is produced when two or more not too dissimilar peoples are 
brought together in fairly equal numbers and subjected to the same 
environmental conditions for a very long period of time. The appar- 
ent confusion which might arise from identifying the soul of a race 
with national character he explains by taking the ground that natioos 
are normally subdivisions of some well-delined niitorical race and 
thus partake of the general characteristics of the race of which th^ 
form a part. 

» Ibid., pp. 17ff, 154ff, 167ff. 

"> Ibid., pp. 25ff, Cf. Boas, The Mind of Primilivt Man, Chap. I. 

" Psychology of Peoples, pp. 39ff, 232. "" ' 
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the different individuals that go to make up a superior race, 
nevertheless the race is practically uniform in those funda- 
mental psychological factors which determine its character.'* 
This explains why it is that national character and not intelli- 
gence is the dominant factor in social evolution — why the 
English can hold in subjection the millions of India who equal 
or surpass the English in pure intelligence.'* Even the most 
superior races cannot change the fundamental elements of 
their civilization with any facility. Cross-breeding of racial 
stocks is the only agency which will effect a rapid and funda- 
mental change in national character. Social and physical eo- 
vironnieni have little strength as compared to heredity aad 
inheritance." " The history of civilizations is thus composed 
of slow adaptations, of slight successive transformations. If 
these latter appear to us to be sudden and considerable, it is 
because, as in geology, we suppress the intermediate phases 
and only consider the extreme phases."" According to Le 
Bon's view, therefore, history is nothing more than a product 
of racial character: 

History in its main lines may be regarded ai the mere statement 
of the results engendered by the psychological constitution of rtcet. 
it is determined by this constitution, just as the respiratory organi 
of lish are determined by their aquatic life. In the absence of a 
preliminary knowledge of the mental constitution of a people, its 
history appears a chaos of events governed by hazard. On the 
contrary, when we arc acquainted with the soul of a people, its 
life is seen to be the regular and ineviuble consequence of iti 
psychological characteristics. In all the manifestations of the life 
of a people, we always find the unchangeable soul of the race 
weaving itself its own destiny. 

The idea that institution! can remedy the defects of societiei, 
tha'. national progress is the consequence of the improvement of 
institutions and governments, and that social changes can be ef* 
fecled by decrees — this idea, I say, is still generally accepted. 
. . . The most continuous experience has been unsuccessful in 
shaking this grave delusion. ... A nation does not choose its 
institutions at will any more than it chooses the color of its hair 
or its eyes. . . . Centuries are required to form a political 
system and centuries needed to change it. Institutions have no 
intrinsic virtue: in themselves they are neither good nor bad. 
Those which are good at any given moment for a given pe(w|e 
may be harmful in the extreme for another nation. . . . To 
lose lime in the manufacture of cut-and-dried constitutions it, in 
consequence, a puerile task, the useless labor of an ignorant rhet- 
orician. . . . The conclusion to be dravm from what precedes 
ii, that it i> not in institutions that the means is to be sought of 

"Ibid., p. 46. 
"Ibid., pp. 33-34. 46-47. 
"Ibid., pp. 53fl. 56ff, 8lfr 
" Ibid., p. 96. 
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profoundly influencing the genius of the masses. . . . Peoples 
are governed by their character, and all the institutions which are 
not intimately modelled on that character merely represent a bor- 
rowed garment, a transitory disguise.^* 

The soul of a race is very visibly and strikingly manifested 
in its political institutions. Applying this idea to French con- 
ditions he finds that all the French parties, whatever their 
name, pursue the identical end of attempting to absorb the 
individual in the state and destroy individual initiative. In 
England and the United States, however, a different type of 
racial soul leads all parties to favor individual initiative at 
the expense of state-activity. All this goes to prove that, in 
reality, forms of government and political institutions in gen- 
eral count for very little in comparison to the psychological 
characteristics of a race. The great historical importance of 
the psychological characteristics of a race is well illustrated 
by the conspicuous success and expansion of Anglo-Saxon 
colonization and political forms in America and the equally 
apparent failure of the Spanish in this respect." 

Because of the very fact that cross-breeding is the only 
method by which it is possible rapidly to change the character 
of a nation, immigration on a large scale, with the consequent 
interbreeding, has a very important effect upon the destiny of 
a nation. Roman civilization perished more as a result of the 
peaceful amalgamation with barbarians than as a consequence 
of the subsequent military invasions. The same threatening 
conditions are now to be detected in the wholesale immigra- 
tion into America, but thanks to Anglo-Saxon superiority the 
Americans may, if they act in time, exterminate these present 
barbarians as Marius did the Cimbri. If action is long de- 
layed America must sooner or later meet the fate of the 
Roman Empire and disintegrate into many small and warring 
nations.** 

Aside from the violent changes in national character which 
may result from wholesale racial intermixture, there may 
come about a more gradual modification, as a result of the 
infiltration of new ideas.** A new idea always arises in the 

i«Ibid., pp. 129-130; The Crowd, pp. 97-101. Cf. Ward, Pure 
Sociology, pp. 184-193; 544-575; Applied Sociology, pp. 13-17. 

" The' Psychology of Peoples, pp. 130flF. " This terrible decadence 
of the Latin race, left to itself, compared with the prosperity of the 
English race in a neighboring country, is one of the most sombre, 
the saddest, and, at the same time, the most instructive experiences 
that can be cited in support of the psychological laws that I have 
enunciated." Ibid., p. 152. Le Bon's views are seriously compromised 
by the fact that he overlooks the historical elements in the situation. 

" Ibid., p. 154flF. 

!• Ibid., p. 167flF. 
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mind of an individual who attracts a few enthusiastic disciples 
who aid him in zealously affirming its truth without analysis 
or discussion. But this soon leads to a wider and wider 
discussion of the merits of the idea by the public- If it gains 
ground it is spread by contagion and imitation throughout the 
society, and in time the group becomes as obsessed with the 
new idea as its originator was in the beginning. But, even 
with successful ideas, this is a very slow process. An idea 
never becomes a national obsession until, after years of dis- 
cussion, it has filtered down into the unconscious strata of 
national character. When the idea has thus become a matter 
of dogma or sentiment it has reached its full degree of ef- 
fectiveness.'" On account of the sentimental and dogmatic 
nature of religious beliefs, which renders them especially 
amenable to fanatic support, ideas of this type have been the 
most powerful of all factors in the past history of mankind. 
To a lar^e degree they have tended to shape the other types 
of beliefs and institutions.' ' In spile of the absurdities of 
past religious beliefs they have played an immense part in 
social control and in giving solidarity to society. There can 
be no doubt that the present tendency towards social dissolu- 
tion is partially a result of the decay of the religious beliefs 
that society has outgrown, but which have not been supplanted 
by a new body of religious thought.** 

Only by an application of social psychology can one com- 
prehend the relation of leadership to social progress. While 
practically every real and substantial advance in culture is the 
result of the services of the elite in any society, they usually 
do little more than to synthesize the latent possibihties and 
tendencies of the age. Again, the truly ilite never bring about 
any sudden or startling changes ; they affect civilization only 
gradually. The great dramatic changes in history are the 
work of fanatics," " At the bidding of a Peter the Hermit 
millions of men hurled themselves against the East; the words 
of an hallucinated enthusiast such as Mahomet created a force 
capable of triumphing over the Greco-Roman world; an ob- 
scure monk like Luther bathed Europe in blood. The voice 
of a Galileo or a Newton will never have the least echo among 
the masses. The inventon of genius hasten the inarch of 
civilization. The fanatics and the hallucinated create his- 
tory," 

="lbid., p. 169«. 

" Ibid, p, 190flt. 

" Ibid., pp. 197-198. - 

" Ibid,, p. I99ir. 
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As nations are built up by the formation of a na- 
tional character, so they perish with its dissolution. As an 
organism decays when it no longer functions, so a nation dis- 
integrates when it has lost its character. Le Bon finds at 
present many symptoms of decay among the Latin races of 
Europe, among which socialism, or the cult of state-worship, 
is the most menacing.'^ 

Stated with their bold dogmatism and unobscured by being 
buried beneath a mass of erudition of another sort, these 
propositions of Le Bon sound rather novel and startling, but 
they are by no means new. His idea of national character as 
a vital reality, his belief in the superiority of certain races, 
and even his faith in the supremacy of the Anglo-Saxon or 
Germanic peoples is at the bottom identical with the doctrine 
preached in the works of Burke and the " Romanticists,'' of 
Freeman, Kemble, Green, and Stubbs in England and of 
Ranke, Waitz, Sybel, Droysen, and Treitschke in Germany. 
Further, his doctrine of the predominant importance of the 
ideas and beliefs of a people in their historic development is 
but an exaggerated statement of the conception of history as 
a socio-psychic process, stated by Lamprecht in Germany and 
now championed in America by Professor Robinson, and 
which seems likely to be one of the most fruitful lines of 
historical investigation for years to come.** This work on 
the " psychology of peoples " illustrates the main characteris- 
tic of Le Bon's sociological writings — an overworking of a 
very few important and perhaps not sufficiently emphasized 
principles of undoubted validity and significance. 

3. The Psychology of the Crowd 

Le Bon's second excursion into the field of social psychology 
was embodied in his most popular and well-known work, La 
psychologie des foules,^ The ideas of this work, combined 
with the theories expressed in his Psychology of Peoples, con- 
stitute all the really important socio-psychological conceptions 
developed by Le Bon. His other and later works are but the 
reiteration of familiar doctrines and an application of them 
in greater detail to specific, historic, social, economic, or edu- 
cational problems. Le Bon introduces the reader to his sec- 
ond work by a reiteration of the main thesis of the earlier 

«Mbid., pp. 204, 211flF, 219ff. 

** Lamprecht, What is History^ chaps, i-ii; Cf. Robinson, The New 
History, chaps, i, iii, iv, viii. Sec also the article on " Psychology and 
History " in the American Journal of Psychology, October, 1919. 

>* Paris, 1895, translated The Crowd; London, 1896, reviewed by 
A. F. Bentley, Amer. Jour. Soc, January, 1897, pp. 612-614. 
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book, namely, that the really significant historic changes are 
to be seen in the modification of human thought. " The only 
iir.portant changes whence the renewal of civilization results, 
alfect ideas, conceptions, and beliefs. The memorable cYcnts 
of history are the visible effects of the invisible changes of 
human thought."" Few intelligent historians would disagree 
with this statement, however much they might dissent from 
some of Le Bon's exaggerated applications of the doctrine. 
The present era is a critical period, inasmuch as it is char- 
acterized by far-reaching transformations of human thought. 
The social, religious, and political beliefs upon which our civ- 
ilization has rested are giving way before the growth of 
modern science and industry. The coming age seems destined 
to be the era of crowds, as a result of the growth of cities, the 
extension of the suffrage, and the improvement in communi- 
cation. " The divine right of the masses is about to replace 
the divine right of kings." This prospect does not promise 
well for the future, for crowds are mainly given to violent 
action and are little adapted to producing careful and accurate 
thought. Civilizations have always been created by a small 
intellectual aristocracy, while the rule of crowds has ever 
characterized periods of decline and disintegration. There is 
no longer any hope of being able to overcome the rule of the 
masses. The popular movement has gone beyond the point 
where it might have been arrested. The only practicable 
method of meeting the inevitable tendency is for statesmen to 
acquire a knowledge of crowd psychology and thus be able to 
reduce the evil as much as possible through a scientific manipu- 
lation of the situation. Le Bon modestly suggests that it is 
the purpose of his treatise to make this much needed informa- 
tion available for the first time.'* 

In defining what he means by a crowd, Le Bon makes it 
clear that he does not regard a crowd as a mere group of 
individuals assembled in physical contiguity, but rather such 
an organized aggregation that a collective mind is formed 
and the conscious individuality of the assembled persons is 
practically lost. Not only may some aggregations fail to con- 
stitute a crowd, but on the other hand a whole nation may, 
with prop«r facilities for communication and a proper degree 
of psychic stimulation, assume all the essential characteristict 
of a crowd." 

Le Bon proceeds to enumerate the main psychic trails whicl^ 
in general, characterize crowds. A crowd possesses r "~* 

" The Crou^. Xth edition. London. 1913, pp. lJ-14. 
'• Ibid., pp. 14-23. 
" Ibid., pp. 25-27. 
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lective mind and a psychic unity which alters the normal emo- 
tion, thoughts, and conduct of the individual to a considerable 
degree. The crowd mind is not the average mind of its mem- 
bers, but is rather a complex of new traits which arise from 
the combination. The subconscious mind plays the predomi- 
nant part in the psychic activity of crowds, and, as the sub- 
conscious is mainly charged with highly emotional qualities, 
with the archaic social inheritance of the race, and with the 
more common and instinctive content of the mind, these very 
qualities are brought to the front in the mental operations of 
crowds. In a crowd, therefore, the individual members are 
assimilated to a common mediocrity and the crowd is never 
capable of engaging in activities requiring a high degree of 
intellectual effort.*** These new psychic traits which arise in 
the individual, as a result of his participation in a crowd, are 
brought about by several factors. In a crowd an individual 
feels a sense of invincible power quite absent in his normal 
isolated state. His susceptibility to suggestion is very greatly 
increased, and, as a result of this, the sentiments of a crowd 
are ultra-contagious. The net result of these factors is that 
in a crowd the individual behaves in a sort of half -conscious 
and hypnotic manner. " We see, then, that the disappearance 
of the conscious personality, the predominance of the uncon- 
scious personality, the turning by means of suggestion and 
contagion of feelings and ideas in an identical direction, the 
tendency to immediately transform the suggested ideas into 
acts; these we see, are the principal characteristics of the in- 
dividual forming part of a crowd. He is no longer himself, 
but has become an automaton who has ceased to be guided 
by his will." At the same time, however, the action of a 
crowd under certain conditions may not be of an inferior sort. 
Owing to its tendency to act swiftly in response to a vigorous 
suggestion it may perform an heroic act if the suggestion it 
receives is of the type to promote such activity.^* After thus 
analyzing the general psychic characteristics of crowds, Le 
Bon practically exhausts the list of qualifying adjectives in 
enumerating the special psychic traits of crowds. He finds 
that they are impulsive, mobile, irritable, suggestible, credu- 
lous, ingenuous, prone to exaggeration, intolerant, dictatorial, 
conservative, capable of entertaining contradictory ideas, of 
inferior reasoning powers, possessed of an abnormally sensi- 
tive imagination, religiously tenacious of a conviction, and 
likely to hold fundamental convictions with great firmness, 

M , ■ ■ ■ -M -■ 1 1 11 ■ 

^ Ibid., pp. 29-32. 
» Ibid, pp. 53-38. 
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while exchanging superficial opinions with amazing alacrity." 
Le Bon's chapter on " The Leaders of Crowds and Their 
Means of Persuasion " is of interest as bearing upon his later 
discussion of the methods of modem political leaders. He 
linds that the leaders of crowds are almost uniformly rhetori- 
cians or agitators obsessed by an idea, rather than careful 
thinkers, and that they tend to be very despotic in their meth- 
ods of control. The successful leader gets the crowd to ac- 
cept his belief by constant, dogmatic and repeated affirmation 
of his conviction without any attempt at reasoned analysis. 
Once an idea is accepted by a crowd it spreads with great 
rapidity by contagion and imitation. Leaders of crowds main- 
tain their control by their prestige, which is either acquired 
by wealth or position or is a gift of nature. Napoleon pos- 
sessed the quality of natural prestige to such a degree that it 
was sufficient to make an emperor out of his obscure and 
mediocre nephew nearly half a century after his glory had 
passed.'* 

Le Bon then proceeds to apply his theory of crowd leader- 
ship to an explanation of the method of persuasion of electoral 
crowds. In the first place, the candidate must possess suffi- 
cient prestige, as a result of ability, reputation, or wealth, so 
as to be able to force himself upon the electorate without any 
question or discussion of his lack of merit. Next, he should 
vigorously affirm, without attempting to prove, that his oppo- 
nent is a scoundrel, having been guilty of several crimes. 
Then, he should flatter the electorate without any limit, mak- 
ing wide use of sonorous phrases condemning the wealthy and 
powerful and praising the virtues of the masses. While a 
candidate's written platform should be rather vague and mod- 
erate, he may make the most extravagant verbal promises, for 
the electorate always forgets them after the election. The 
voter forms no independent opinions, but has them forced 
upon him ready-made by the party leaders and orators. The 
guidance of the masses is a vital factor in modern civilization, 
for there is no longer any hope of destroying the doctrine of 
the sovereignty of the masses which has now become well- 
nigh a religious dogma. Even if it were possible to restrict 
the suffrage to the intellectual aristocracy there would be no 
reason to expect any decided improvement, since, by the Uwi 
of the psychology of peoples and crowds, assembled individu- 
als tend to be ruled by their emotions and not by their intel- 
lectual faculties, and the emotional traits of the most erudite 
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do not differ materially from those of the average individual. 
" In a crowd men always tend to the same level, and, on gen- 
eral questions, a vote recorded by forty academicians is no 
better than that of forty water-carriers."** 

Parliamentary assemblies are another example of modern 
political phenomena which can only be explained by an appli- 
cation of the laws of social psychology. The whole system 
rests on the erroneous assumption that a large number of 
individuals are more likely to arrive at an accurate solution 
of a public problem than a small group. Parliamentary as- 
semblies normally manifest most of the characteristics of a 
crowd. " The general characteristics of crowds are to be met 
with in parliamentary assemblies: intellectual simplicity, irri- 
tability, suggestibility, the exaggeration of the sentiments, and 
the preponderating influence of a few leaders." Perhaps the 
most significant special characteristic in their procedure is 
their almost invariable tendency to attempt to solve the com- 
plicated problems of public policy by a few simple formulas 
and by direct legislation. On questions of local or personal 
interest legislators have fixed and unalterable opinions. On 
general questions of policy and procedure, however, they are 
open to the suggestion of leaders, and if these leaders happen 
to be of about equal power but represent different opinions, 
the legislature will be conspicuous for its indecision and in- 
consistency, as it will vary in its response to the powerful 
sources of suggestion. The leaders enjoy their power as a 
result of their prestige or ability to arouse enthusiasm, and 
not on account of the logic or profundity of their arguments. 
Most great parliamentary leaders have been vigorous men 
possessed of the gift of florid oratory, but with relatively little 
breadth of mind or intellectual capacity.*** While the action 
of a parliamentary assembly is normally on a little higher 
plane than that of the ordinary crowd, in times of excitement 
it degenerates into a mob, as in the case of the assemblies of 
the French Revolution. The sole salvation of parliamentary 
government lies in the fact that the laws are usually drafted 
by specialists and experts, and legislators merely vote for 
laws rather than frame them.** In spite of these shortcomings 
Le Bon concludes that, after all, parliamentary government is 
the best which has yet been devised. Its chief evils, in addi- 
tion to the presence of the crowd psychological situation, are 
two — financial waste, resulting from the fear legislators have 

" Ibid., pp. 202-212. 
" Ibid., pp. 215-226. 
»• Ibid., pp. 226-231. 
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of opposing financial bills lest they lose their influence and 
their local appropriations, and the restriction of individual 
liberty, due to the worship of state-activity and the faith in 
the efficacy of the state to solve all social and economic prob- 
lems. Le Bon finds that an excessive trust in the state is a 
symptom of national decline and thus ends this work in the 
same vein as the conclusion of the Psychology of Peoples, 
namely, that the Latin peoples who put their trust in the state 
are beginning their period of final decay.'^ 

There is little that needs to be added in the way of comment 
on Le Bon's doctrines regarding the psychic traits of crowds. 
His general observations are in the main correct, but are 
highly colored and overworked. His treatment is doubtless 
inadequate, as he is guilty of the same faults that he finds in 
legislators, namely, of trying to solve a complex problem by 
a few simple phrases and formulas. As Professor C. H. 
Cooley very well says on this point: 

The psychology of crowds has been treated at length by Sighele, 
Le Bon, and other authors who, having made a specialty of the man 
in the throng, are perhaps somewhat inclined to exaggerate the degree 
in which he departs from ordinary personality. The crowd mind is 
not, as is sometimes said, a quite different thing from that of the 
individual (unless by the individual is meant the higher self), but is 
merely a collective mind of a low order which stimulates and unifies 
the cruder impulses of its members.'* 

4. Socialism in the Light of Modern Psychology 

Le Bon applies the fundamental doctrines of the Psychology 
of Peoples and the Crowd to an interpretation of socialism in 
the third of his volumes on the psychology of modem social 
tendencies.'* From the standpoint of social psychology there 
is very little indeed in this work which had not been suggested 
in the earlier volumes. The text opens in a strain strikingly 
similar to the doctrines expressed at the outset in The Crowd, 
A nation is controlled by a few fundamental ideas, the changes 
in which alone can effect any serious alteration in a civiliza- 
tion. Institutions are the effect and not the cause of the 
psychic traits of a nation. We are now in the midst of a 

'^ Ibid., pp. 231-239. He strangely ignores the development of So- 
cialism in uermany. The development of state-socialism in England 
since 1905 has been subsequent to the publication of Le Bon's work 
on crowd psychology. 

'^ Social Organisation, pp. 149-150. Le Bon's whole treatment of 
social psychology should be tempered by a reading of pages 61-205 of 
this work. 

^* La ps\cholog%e du socialisme, Paris, 1898; translated The Psy- 
chology of Socialism, N. Y., 1899, and reviewed at great length and 
with a large amount of psychological acumen by George H. Mead, 
Amer. Jour. Soc, November, 1899, pp. 404-412. 
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America is for the native Americans to arise and exterminate 
this undesirable multitude.** 

Taken apart from all specific aspects socialism may be re- 
garded in its most fundamental and general sense as the at- 
tempt on the part of the unadapted in modem civilization — 
" the unutilizable superfluity " — to make a place for them- 
selves, and, if successful, to seize for themselves all the fruits 
of our modem civilized life to which they have not contributed 
a whit. The most dangerous aspect of the situation is the 
fact that we not only have at present a vast number of these 
unadapted individuals, but that our society is so constituted 
that it is increasing this number at an alarming rate. It will 
be the main social problem of the future, to which task social- 
ism is obviously unequal, to care for these unadapted.^® 

Le Bon thus arrives at the conclusion that the advent of 
the socialistic regime would not bring the millenium in its 
wake, but its result "will be hell, a terrible hell!"*^ Never- 
theless, socialism must be tried out in some country in order 
to convince the modern world of its absurdities. At the same 
time, it is the duty of every patriotic citizen to prevent the 
experiment from taking place in his own country. The elite 
in modem society must oppose the leaders of the socialistic 
movement by making use of the fundamental principles of 
crowd leadership— affirmation, repetition, contagion, and pres- 
tige. The task would not be difficult if there were sufficient 
desire and will power manifested by able citizens. Especially 
ui^ent is the necessity for the reform of the Latin system of 
education. If the elite do not rally to their duty the present 
inhabitants of the Latin countries may make proper prepara- 
tions " to give place to more vigorous peoples, and disappear 
from the face of the earth."** 

Le Bon's treatment of socialism, like his analysis of na- 
tional and crowd psychology, suffers from an oversimplifica- 
tion of the factors involved from serious indifference to his- 
torical facts, and from an exaggeration of many of the un- 
doubted defects which exist in the socialistic program. Many 
of his criticisms of the psychology of the movement rest upon 
a substantial amount of truth, but his account of the historic 
factors involved in the origin of socialism is lamentably weak, 

** Ibid., pp. 111-125. Perhaps Le Bon will regard the present at- 
tempt to deport members of the Commanist Party in America as a 
diluted substitute for his solution of the problem of socialism in this 
country. 

*o Ibid., pp. 358-383. 

" Ibid., p. 406. 

" Ibid., pp. 411-414. 
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and the economic, political, and philosophic analysis suffers 
from the excessive emphasis upon the psychological factors 
and from his extremely evident bias against state-activity and 
proletarian democracy. Le Bon's defense of individualism 
and his attack upon state-socialism in all of his works con- 
stitute the most frantic and dogmatic psychological defense of 
laissez-faire which has yet appeared. 

5. The Psychology of Politics and of French Political 

Tendencies 
After abandoning the field of social psychology for a decade, 
during which time he devoted himself to a study of physics 
and produced his volume on The Evolution of Matter, Le Bon 
resumed his earlier studies in his La Psychologie politique et 
la defense sociale,^* This is essentially a study of the general 
tendencies of modern French political life, and hence has a 
limited bearing upon the general problems of political psy- 
chology. Indeed, it is unreliable even as a study of French 
conditions unless the reader is aware of Le Bon's decided 
" anti-patriotic " and " class " bias, which was clearly in evi- 
dence in his earlier works. Again, it should be borne in mind 
that Le Bon is constantly on the alert for instances which 
will confirm his preliminary assumptions and does not confine 
himself to a purely objective study of actual tendencies and 
conditions. There is a distressingly small amount of new 
theoretical material in this volume, and Le Bon excuses his 
repetition of his earlier dogmas on the ground that repetiton 
is the most powerful agent to produce conviction as to the 
truth of an argument.** Le Bon justifies the need of such a 
work as he had written by stating that while a knowledge of 
political psychology is absolutely essential to a successful 
statesman, the present available information on this subject 
exists in nothing but a fe^w over-simplified formulae which 
are derived from experience and tradition.'* He asserts that 
Machiavelli's Prince is the only real treatise on political psy- 
chology that has yet appeared, and, as this is somewhat out 
of date, he generously applies himself the task of supplying 
this serious gap in human knowledge."* 

*' Paris. 1910, reviewed by Prof. Vincent, in the Amer, Jour. Soc, 
Sept., 1910, pp. 267-269. 

»*Op. cit, pp. 11-12. 

" Ibid., p. 5. 

^* This naive oversight or omission, ignoring as it does the previous 
and much more valuable works of such writers as Bagehot, Tarde, 
Durkheim, Ratzenhofer, Simmel, Ross and Giddings in the field of 
political psychology, is not a high testimonial to the knowledge of the 
literature of the subject possessed by either Le Bon or his adviser, 
Ribot. 
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The work opens with a reiteration of the familiar do; 
that civilization is the product of national character am 
of institutions; that it is futile to attempt to remodel sc 
by transforming institutions; that government has great 
ers for destruction but very feeble ability in constructive w 
that the place of reason in the psychic traits of society is 
small; and, finally, that in France there is in reality onl) 
political party, the sole aim of which is to increase the s 
of state activity. Aside from these premises that are 
in all his works, Le Bon expands another conception v 
was suggested in his Psychology of SocicUisnt, to the c 
that the former rule of kings and laws is now being repl 
by the domination of economic forces.*^ This doctrir 
important in his theorizing, for he finds that most of 
dangerous tendencies in modem political life, both des] 
and anarchical, are the result of economic causes open 
upon or through national character. 

In discussing the subject of the psychology of laws anc 
effect of ill-advised legislation, Le Bon points out the 
that all real and valuable laws are nothing but the codifia 
of customs previously recognized in judicial action. The 
of law-making should, then, be confined to the codificatio 
persistent and well-established customs.** The legislator 
attempts to change the fundamental trends in social evolt 
does not differ fundamentally from Xerxes who whipped 
sea as a punishment for the loss of his ships. These il 
vised laws, passed under the obsession that state-activity 
remedy all social evils and maladjustments, not only fa 
accomplish the intended results, but also create new 
which are often more menacing than those which the 
sought to correct.** 

In their fundamental reality, political activities have n 
been anything except a struggle between phantoms. His 
looked at from a broad viewpoint appears as a contirn 
effort on the part of the people to create and destroy p 
toms. These phantoms are of three main classes. The i 
powerful type is to be seen in the great religious, philosopli 
and political beliefs of history ; the intermediate type is re 
sented by the myths which grow up about alleged heroes 
Ulysses, Alexander, Caesar, Charlemagne, Barbarossa, 
Napoleon; and the lowest variety is manifested by the j 

" Ibid., p. 15. 

ss ** La coatume resulte des necessites sociales, industrtelles, eco 
iques de chaque joar. La jurisprudence les fixe. La loi les sanctio 
Ibid., p. 45. 

" Ibid., pp. 50ff. 
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can bring about national degeneration in an equal period.** 
Le Bon next proceeds to investigate the question as to 
whether there is any scientific basis for the modern extension 
of political power among the masses. He decides, in agree- 
ment with Faguet, that this tendency is in direct opposition 
to the dictates of all intelligence and experience. Modern 
scientific and political development has tended to accentuate 
the differences in mentality between the elite and the masses. 
The refined methods of modern science and the exacting re- 
quirements of the conduct of modern large-scale industry call 
for the highest type of minds. On the other hand, the intro- 
duction of machinery into industry and the great extension 
of the principle of the division of labor have tended to reduce 
very greatly the necessity of high mentality on the part of 
the laborer. Yet, in spite of this, the tendency in political 
theory and practice of late has been towards giving greater 
political authority to the masses whose mental powers are con- 
tinually on the decline.®* Fortunately, however, the masses 
themselves have little initiative and their action depends upon 
the nature of the leadership which they receive. It is evi- 
dent, thus, that to save society the elite must assume control 
of the leadership of the populace and check the evil influences 
of demagogues and revolutionists.®* Prestige, affirmation, 
repetition, and contagion are the fundamental principles to be 
employed in the art of persuading the multitude, and the elite 
must make use of them if they hope to wrest the control of 
the masses from the dangerous leaders who now direct them.*^ 
Parliamentary government has even become unpopular in 
France. This has come about as a result of the indiscretion 
of the different parties in trying to outbid each other in prom- 
ises to the masses in the hope of being successful in elections. 
Naturally they have been unable to fulfill these exaggerated 
promises, even by the most arbitrary and debasing use of the 
law-making power. As a result, they have stirred up bitter 

«* Ibid., pp. 103-117. Cf. Lc Bon, La Psychologic de V education, 
Paris, 1904. This view seems to contradict his theory of the stability of 
national character. 

«* " Tandis que les progres scientifiques amenaient les elites de mcn- 
talite superieurc a diriger le mecanisme de la vie moderne, les progres 
des idees politiques conferaient de plus en plus a des foules de men- 
talite inferieure le droit de gouverner et de se levrer par rintcrmedi- 
aire de leurs representants aux plus dangereuses fantaisies." La Psy- 
chologic politique, pp. 118fF. 

®^ " Cest done aux elites a s' adapter au gouvemement populaire ct 
a endiguer et canaliser les fantaisies du nombre, comme Tingenieur 
endigue et canalise la force d'un torrent" Ibid., p. 122. 

^' Ibid., p. 136. Pages 118-141 are mainly a summary of his previous 
doctrines regarding the psychology and leadership of crowds. 
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animosity against the very system of government they repre- 
sent.*" 

The mind of the working-class is essentially identical with 
the conventional mind of the crowd, but to these general char- 
acteristics are added the possession of certain special dogmas 
which are the result of their peculiar history, position and 
interests. The most prominent of these accessory beliefs in 
the mind of the workingman is the notion that wealth is cre- 
ated by labor and appropriated by the rich, and the consequent 
deduction that justice requires that the present class constitu- 
tion and economic organization of society shall be overthrown 
and the laboring classes installed in their rightful position." 
A new and particularly menacing development in the aspira- 
tion of the masses is to be found in the pretensions of syn- 
dicahsm, which proposes to substitute for loyalty to and action 
by the state, loyalty to a particular industrial profession, and 
autonomy and self-government for this profession. They 
desiro to substitute I'cgoistne corporatif for I'interet ghi- 
cralc du pays J" 

Socialism and syndicalism are the two most dangerous tend- 
encies in modern political life which have developed out of 
proletarian activity, and the French government, pressed by 
the pretensions and demands of these two movements, has 
tended steadily towards a popular despotism." I-e Bon ex- 
amines, criticizes and contrasts what he calls the " illusions " 
of socialism and syndicalism. His treatment of socialism is 
essentially a brief repetition of the doctrines advanced in his 
Psychology of Socialism and need not be repeated here. Syn- 
dicalism is one manifestation of the general modern tendency 
towards the association of similar interests. While essentially 
a revival of the ideas of the medieval guild, it has received its 
vital impulse from the new conditions in industry that have 
grown out of the Industrial Revolution.'* Though both so- 
cialism and syndicalism are a menace to civilization they are 
fundamentally opposed in principle. The former would aug- 
ment the role of the state until its activities become all-em- 
bracing, while the latter would divide society into many au- 

•'■ Ibid., pp. 163-175. Le Bon seems serenely unconscious of the 
direct contradiction between this view and the statement in The Crowd 
that a political leader could safely make the most extravaganl promiies 
and successfully rely upon the electorate to forget them after the 
election. 

«• Ibid,, pp. 142-153. 

" Ibid., pp. 15J-162. Durkheim is much more sympathetic with cer- 
tain phraici of syndicalist doctrine, 

"Ibid., [^ 176-186. 

" Ibid., pp. JKff. 
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tonomous professional groups and dispense with the state, 
thus tending more towards anarchy than towards political 
absolutism. This fundamental divergence between the two 
movements, and the struggle which will be inevitable, may 
have the beneficial effect of preventing an extreme develop- 
ment of either tendency, but there will be the accompanying 
danger that society will be crushed between the opposing 
forces.'* 

Le Bon next turns to a long discussion of the psychological 
blunders involved in the French colonial system and proce- 
dure,'* and then analyzes the various forces in French society 
leading to social anarchy, enumerating the main symptoms 
which are indicative of such a tendency. He finds that there 
is a general trend towards social anarchy and an accompanying 
anarchic mentality; that there is an increase of crime and a 
spread of criminal tendencies; that the habit of assassinating 
rulers and statesmen is becoming common; that the persecu- 
tion of religious orders is popular; that there is a dangerous 
enmity and struggle between the different classes in society; 
and finally that there is a threatening fatalistic attitude, even 
among the most learned, which inclines them to regard human 
powers as unable to conquer the tendencies in external events.^* 

Le Bon devotes the last section of his work to a discussion 
of the chief steps which should be taken by society to save 
itself from the disintegration which threatens it as a result of 
the many anarchical and revolutionary tendencies that he has 
noted, in other words to an analysis of the "defense sociale." 
When a national mind disintegrates the people tend to revert 
in mental traits to the state of intellectual barbarism from 
which they were raised by the formation of a national char- 
acter. This return to barbarism is being witnessed in France 
today. Society remains apathetic in spite of the assaults upon 
its integrity. As a matter of fact, however, the leaders in the 
defense of society need more enthusiasm than the leaders of 
the masses who are assaulting the foundations of society, for 
it is harder to convince people of truth than to get them to 
accept error.'* But civilization cannot be maintained without 

T» Ibid., pp. 202-225. 

^* Ibid., pp. 226-284. 

^* Ibid., pp. 285-357. Lc Bon evidently overlooks the fact that his 
own doctrine that events are the inevitable expression of national char- 
acter which cannot be changed by legislation is of a decidedly fatalistic 
cast He also seems unconscious of the fact that there is a contra- 
diction' between this position and his frequent assertion that there is a 
most powerful tendency in the direction of extensive state-activity. 

7« •* L'erreur passionne, les f roides verites n'enthousiasment i>as.** 
Ibid., pp. 360-362. 
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effort. The apathy of the French bourgeoisie, who must bear 
the brunt of the social defense, is an appalling contrast with 
the ardor of the revolutionary element. Besides renewing its 
vigor and enthusiasm the bourgeoisie must g^ve up the osten- 
tatious and insolent luxury which is the most potent force in 
stirring up the animosity of the working classes. The only 
real evidence of a rallying of the bourgeoisie to the defense 
of society is to be seen among its more humble members, such 
as the small shopkeepers who have banded together to carry 
on a collective and cooperative struggle.''^ To be effective 
the social defense must not only have able and enthusiastic 
leaders, but also some fundamental doctrines to guide them. 
The comer-stone of this program should be the ideal of na- 
tional defense.^' To this must be added the consideration 
" qu'un peuple ne pent vivre sans armee, sans hierarchic, sans 
respect de Tautorite, sans discipline mentale." These ideals 
would suffice, but they must be supported by the ilite who at 
present manifest an alarming degree of apathy, cynicism, and 
fatalism.^* 

Le Bon's somewhat questionable premises and his "anti- 
patriotic " and " class " bias, which tend to make his conclu- 
sions rather suspicious, have already been referred to, and 
the detailed refutation of his specific charges against French 
society could be accomplished only by a detailed exposition 
of actual conditions. It would seem that his picture is scarcely 
accurate in general outline, and is even more highly distorted 
in matters of detail.'* 

6. The Psychology of Opinions and Beliefs 

Le Bon's next venture in his system of social psychology is 
entitled, Les Opinions et les croyances, genise, h/olution*^ 
From every logical standpoint this work should have been the 
starting point of his system, for it consists of an elaborate 
psychological defense of the main theses which have been the 
guiding principles in all his works. It seems that Le Bon 
has pursued the rather vicious circle of starting with some 

" Ibid., pp. 363-366. 

'** ** L'amour de la patrie forme le veritable ciment social capable de 
maintenir la puissance d'un peuple." Ibid., p. 370. 

'• Ibid., pp. 371-372. 

"^ Several short works tending to modifv Le Bon's view of French 
society are Brownell's French Traits; Wendell's France of Today; 
Guerard's French Civilisation in the Nineteenth Century; Dimnet's 
France Herself Aga4n; and Bracq's France under the Third Republic, 

-» Paris, 1911. 
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preconceived notions of social psychology,*^ using these to 
develop a system of social psychology, and then ending by 
employing the works built upon these ideas to substantiate the 
psychological analysis. The main thesis of this work is his 
familiar doctrine that opinions and beliefs have an affective 
and mystic, rather than a rational, origin and foundation. 
After dealing with the psychology of opinions and beliefs in 
the mind of the individual, he turns in books six to eight to a 
consideration of the nature and effect of their emergence in 
society at large. 

Under the caption of " collective opinions and beliefs " are 
passed in review his stock doctrines regarding the influence 
of racial character in the formation of opinions and beliefs; 
the importance of social environment, tradition, and custom 
in building opinions and beliefs ; the peculiarities of opinions 
and beliefs as held by crowds ; and the relation of the mind of 
the individual to the mind of the group, especially in crowds.**^ 

In the division of his work devoted to a consideration of 
the " propagation of beliefs and desires " he deals with the 
spreading of opinions and beliefs by affirmation, repetition, 
example, and prestige; the influence of mental contagion in 
spreading opinions and beliefs ; the significance of fashion in 
this process ; the importance of literature and the press in the 
propagation of opinions and beliefs ; and the effect of currents 
of opinions and their explosion, as in the emotional outbursts 
at the time of Peter the Hermit, Joan of Arc, Mohammed, 
Luther, and Napoleon.** 

Finally, in discussing the subject of the " life of beliefs," 
Le Bon considers the intolerance and dogmatism of beliefs; 
the impotence of reason in the formation of beliefs ; the main- 
tenance of permanent beliefs by means of mental contagion 
and repeated suggestion; and the slow modification of beliefs, 
except by the contact of different cultures. He ends by main- 
taining that beliefs never die, but simply change their name 
according to the same principle as that of the transformation 
of energy and matter in physics.' 



85 



7. The Psychology of Revolutions 

Le Bon's reflections on the psychology of revolutions, which 
are more or less present in all his works, are brought together 
and expanded in the volume entitled La Rivolution frangaise 

82 Drawn, as he says, from his previous studies, and said by Sighele 
and Tarde to have been mainly appropriated from their works. 
" Ibid., pp. 168-193. 
»* Ibid., pp. 194-232. 
w Ibid., pp. 233-268. 
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et la psychologic des revolutions^^ He introduces this work 
with a brief discussion of what he calls " the psychological 
revision of history." His thesis is that the seeming difficulties 
of historical interpretation vanish as soon as one recognizes 
that the irrational and often involuntary beliefs, and not the 
rational and intellectual factors, have been the dominating in- 
fluences throughout history. " The solution of the historical 
difficulties which had so long been sought was thenceforth 
obvious. I arrived at the conclusion that besides the rational 
logic which conditions thought, and was formerly regarded as 
our sole guide, there exist very different forms of logic: af- 
fective logic, collective logic, and mystic logic, which usually 
overrule the reason and engender the generative impulses of 
our conduct."*' 

In discussing the psychology of revolutions Le Bon first 
proceeds to classify and characterize them. A revolution is 
any sudden or apparently sudden transformation of beliefs, 
ideas, and doctrines. The real and enduring revolutions are 
those that transform the character of a people, but such trans- 
formations are normally so slow a process that the word 
evolution is more descriptive of them than the term revolu- 
tion. The most important of all revolutions are the scientific. 
They alone are accomplished by rational factors and they are 
the only type which really advances civilization. Neverthe- 
less, their gradual and undramatic character has caused their 
significance to be overlooked by the conventional type of his- 
torian. Political and religious revolutions, which, from their 
dramatic nature, attract the attention of historians, are not 
derived from rational influences, but from affective and mystic 
forces. This gives them their dynamic power, but also renders 
them likely to be violent, absurd, and futile. Religious revo- 
lutions are even more violent than political revolutions. In 
this type the participants cannot be disillusioned by the results, 
because the truth or falsity of their principles can only be 
detnonstrated in another world. Religious revolutions also 
have the most important results of the two, for, while they 
do little or nothing to advance the intellectual factors of a 
civilization, they are the most influential medium in trans- 
forming the sentiments of a people. Religion, particularly 
when intensified during a revolution, gives a people a moral 
unity and cohesion which could be obtained in no other 
manner."" 

•^•^ Paris. 1912. English translation by Bernard Miall, N. Y., 1913. 
•^ Op. cit., p. 15. 
«• Ibid., pp. 23-48. 
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Le Bon next analyzes the part that governments and the 
people play in revolutions. Governments are usually ver}' 
feeble in opposing a revolution, giving way immediately and 
with little resistance. A wise and efficient government, how- 
ever, may check a revolution by following a proper policy. 
The menacing Russian revolution after the Russo-Japanese 
War was thwarted by the action of the government in tempo- 
rarily conciliating the discontented masses and then extermi- 
nating or exiling the fanatical leaders. Governments may at 
times attempt to produce a revolution by their own action, but 
they are rarely successful unless the national character is not 
yet sufficently developed to render an effective resistance to the 
change of institutions, as was the case with the revolutionary 
reforms in Russia under Peter the Great. Yet, however pro- 
found may be the apparent change in the system of govern- 
ment, such a revolution rarely has a serious effect upon the 
mental characteristics of a nation. " To create a revolution 
is easy, but to change the soul of a people is difficult indeed.""* 

The mental characteristics of a people play a prominent 
part in determining the nature of its revolutions. The more 
stable the mind and institutions of a nation in normal times 
the more violent are its revolutions, for such people are not 
adapted to making gradual non-revolutionary changes. A na- 
tion with a flexible, adaptable mind may not escape revolu- 
tions, but those which it experiences are usually slight and 
but the final stage in a long period of gradual changes. France 
is a good example of the former type of nation, England of 
the latter. Contrary to the belief of many historians, the 
people, strictly considered, never conceive or direct a revolu- 
tion. They simply obey the dictates of leaders, though they 
give the aspect of violence to the movement. To be strictly 
accurate, the people must be differentiated when one attempts 
to describe the part played by masses in revolutions. The 
great body of peasants, tradesmen, and honest artisans, who 
form the solid and substantial element in the masses, take 
little part in the violence of revolutions. Those who are 
guilty of violence, under the guidance of obsessed leaders, are 
the " degenerates of alcoholism, and poverty, thieves, beggars, 
destitute ' casuals,' indifferent workers without employment — 
these constitute the dangerous bulk of the armies of insurrec- 
tion."*« 

Le Bon finds that there are several special varieties of men- 
tality prevalent during revolutions. Each individual may have 

•• Ibid, pp. 49-59. 
»o Ibid., pp. 60-74. 
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different traits of character made more prominent at various 
times owing to changes in the stimulation from the social 
environment. In revolutions the sentiments of hatred, fear, 
ambition, envy, variety and enthusiasm, which are normally 
more or less suppressed, are given full vent. One of the 
most prominent types of mentality developed by revolution is 
what Le Bon calls the " mystic mentality." This is character- 
ized by the attribution of a mysterious power to superior be- 
ings or forces, which are incarnated in the form of *' idols, 
fetiches, words, or formulae." It is at the bottom of all re- 
ligious and most political beliefs and is especially important 
during revolutionary periods. Another influential type of 
mentality which is conspicuous in revolutions is the " Jacobin 
mentality." This is based upon the mystic mentality to which 
are added feeble reasoning powers and strong passions. The 
typical " revolutionary mentality " adds to the mystic and 
Jacobin traits chronic restlessness and discontent — the spirit 
of perpetual rebellion. Finally, there is the "criminal men- 
tality " which characterizes the degenerate anti-social class 
which is normally restrained by the hand of the law. This 
type constitutes the majority of the savage and violent 
element in revolutionary mobs. When one considers that 
revolutions are conducted under the combined direction and 
impulse of mystic, Jacobin, revolutionary, and criminal men- 
talities he can be little surprised at their violent nature, their 
absurd direction, or their ephemeral results.** 

Le Bon concludes his introductory and general treatment by 
a repetition of his overworked views regarding the psychology 
of peoples, crowds, assemblies, and leadership.*' In the sec- 
ond part of his treatise he applies these already venerable con- 
ceptions to an interpretation of the French Revolution. While 
this analysis is at times most brilliant and suggestive, his 
method of procedure is open to the most severe criticism. He 
apparently reached certain general conclusions regarding revo- 
lutions from a study of the French Revolution, and then 
applied these views to an interpretation of this very period. 
Of course, this gives a high degree of apparent plausibility 
and concrete substantiation to his theories, but quite fails to 
impress the critical reader. He concludes that the general 
result of the French Revolution, in France, at least, was to 
substitute the tyranny of the state for the oppression of the 
individual monarch.** 

•' Ibid., pp. 75-101. 
w Ibid., pp. 102-120. 

** Ibid., p. 286. For his general summary of the psychology of the 
French Revolution, see pp. 326^330. 
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In the concluding portion of his treatise Le Bon discusses 
the after-effects of the French Revolution, particularly in re- 
gard to the development of democratic ideas. The Revolution 
produced a crop of idealizers and theorizers who have planned 
the complete democratization of society. The ideal of " equal- 
ity," rather than the shibboleth of " liberty " and " fraternity," 
has received the greatest emphasis, and is at present the pivotal 
doctrine of socialism. Le Bon finds that there are two dis- 
tinct varieties of democracy. One is that of an intellectual 
aristocracy under democratic forms ; the other is the popular 
notion of democracy based upon the ideal of equality or, per- 
haps better, upon the hatred of superiority. This latter va- 
riety is in direct opposition to nature's principle of inequality, 
and has rarely received the support of great minds. Though 
the popular ideal of democracy is an illusion, it has great 
vogue because it is a belief. The Jacobin mentality has be- 
come general in Latin countries, as evidenced by the growth 
of anarchy, syndicalism, the hatred of superiority and re- 
straint, and the incessant craving for the extension of state- 
activity. The distinctly new element in the modern situation 
is the struggle between capital and labor, which is an out- 
growth of the Industrial Revolution. The vicissitudes, un- 
certainties, conflicts, and extension of duties in modem politi- 
cal life have compelled most states to develop an elaborate 
administrative system which constitutes the real government 
and threatens society with the tyranny of a caste of function- 
aries.** 

8. The Psychology of the World War 

It could scarcely be expected that so important and interest- 
ing an event as the World War would fail to elicit from Le Bon 
a psychological explanation, and before the conflict was half 
over he brought forth his Enseignements psychologiques de 
la guerre europecne,^^ in which he set forth with great assur- 
ance a psychological interpretation of the causes and progress 
of the world conflict, based on his stock theories of social 
psychology. The only notable new element in this work is 
that the extreme laudation of Teutonic racial characteristics, 
which was so prominent in Le Bon's earlier works, has been 
replaced by a thorough-going acceptance of the view of the 
unique perversity of the Teuton, while his anti-patriotic bias 
against the French has disappeared in favor of a worship of 

»♦ Ibid., pp. 289-325. 

®* Paris, 1916, translated by E. Andrews as The Psvchohgy of the 
Great War, N. Y., 1916. 
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French traits, as revealed by the war, which almost equals 
the adulation of Maurice Barres. His main theoretical con- 
tention is that the war was primarily produced by psycho- 
logical forces and that its genesis and course can be under- 
stood only by means of a psychological analysis. He stresses 
the importance of the affective, collective and mystic forces 
" forged in the dim realm of the unconscious," and holds that 
they have almost totally submerged the intellectual and ra- 
tional factors and elements during the progress of the war. 
The conflict between psychic forces and tendencies in the world 
war is so deep-seated and comprehensive that it may produce 
a new psychological era in human development. 

Le Bon views the w?.r as a fundamental struggle between 
psychic forces, particularly those operating on an emotional 
and a sub-conscious level : 

The present war is a contest between psychological forces. Irrecon- 
cilable ideals are grappling with one another. Individual liberty is 
drawn up against collective servitude^ personal liberty against the tyranny 
of State Socialism, old habits of international integrity and respect 
for treaties against the supremacy of the cannon. . . The present 
contest has more than one analogy with the religious wars of olden 
times. It is begotten of the same illusions and shows traces of the 
same incoherent frenzy and brutality. It is ruled exclusively by ir- 
rationality, for if reason had been able to dominate the aspirations 
of kings and nations, there would have been no war today. . . 
Never in the course of the ages has there, perhaps, been a better 
opportunity of seeing how men's conduct is sometimes dominated by 
unconscious influences whose pressure is so great that no will can 
withstand them.*** 

It is interesting and amusing to note that in this work the 
German people are represented as the exponents of state 
socialism and collectivism, while the French are pointed out 
as the champions of individual liberty and personal initiative — 
a complete reversal of the roles assigned to these two nations 
in Le Bon's earlier works. 

Le Bon's present anti-German bias appears most clearly in 
his analysis of the causes of the war, in which he places the 
burden primarily upon the Germans, whom he believes to be 
intoxicated with the delusion as to their superiority and their 
mission to rule the world: 

The victory of the Teutonic theory of the absolutism of force would 
carry the nations back to the most distressful periods of their 
history, back to the eras of violence when the law of the strongest 
was the sole foundation of justice. . . Like the Arabs of Mo- 
hammed's day, the Teutonic nations are deluded by a dream which 

»« Op. cit., pp. 18-20, 173. 
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makes them fancy that they arc a superior race, destined first to 
conquer the world and then to regenerate it'^ 

Le Bon is now disposed to contest vigorously this view of 
German superiority: 

The German of our day is not by any means the transcendent 
creature whom the vanity of his historians has imagined him to be. He 
is the heir of the men whom Napoleon conquered at Jena with such 
ease* and he has nothing really superior about him except aii ex- 
ceedingly strict discipline and a meticulous organization which is 
well adapted to the needs of the present era.'^ 

Yet so deep-seated is this mystic German illusion as to the 
imminence of Teutonic world leadership that it will take more 
than one defeat to free the German mind of this national 
psychosis : 

Whatever success Europe may win in the end over Germanjr's 
attempt at hegemony, there is no hope that it will be lasting, for tiie 
ideal of domination is one of those mystic beliefs whose duration 
is never brief. A nation which has been chosen by God to conquer 
and regenerate the world does not readily abandon such a mission, and 
Germany will not relinquish it until she has been defeated many 
times.* » 

Holding that the influence of rational and intellectual factors 
over group action is almost wholly an illusion, Le Bon turns 
to analyze what he believes to be the really fundamental causa- 
tive psychological elements in producing the Great War. He 
classifies these as affective, collective, race-psychological and 
mystic. The affective forces are the chief creator of race- 
hatreds : 

Affective forces are among the great regulative forces of history. 
By the strength with which they clothe our ideas they lead us to 
look at things in different ways, according to the varying degrees of 
our sensibility. All nations possess an aggregate of inherited feelings, 
which are determinative of their mental orientation, which cause in- 
dividuals of unlike ancestral equilibria to take different views of the 
same questions, and which occasion those inextinguishable race-hatreds 
that are among the chief causes of the European War.^®® 

Added to these racial antipathies are those forces which arise 
from the collective psychological influences which produce 
that crowd-psychological state to which Le Bon has devoted 

•^ Ibid., p. 19. Le Bon apparently does not recall that a study of his 
own writings by Germans would have contributed materially to this 
inflation of the Teutonic national ego which he has described. 

•» Ibid., p. 465. 

•• Ibid., p. 468. For Le Bon's equally changed views on French 
national character, see pp. 21, 466ff. 

100 Ibid., p. 30. 
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so much attention. This comes to the front in times of ex- 
citement like war and destroys all that rational self-control 
which may exist in normal periods: 

In ordinary times the intellectual forces of a country's best elements 
easily predominate over its collective forces, but in great crises, such 
as wars, revolutions, and the like, this is not the case; for the collec- 
tive forces, which are derived from individual influences, are then 
capable of becoming so powerful as to sweep whole countries into an 
irresistible whirlpool, and to cause the emergence of new manifesta- 
tions of the national mentality.^^^ 

This war mentality is not only produced by contemporary 
agencies, but is also strongly reinforced by tradition and those 
cultural factors which Le Bon groups together as race-psy- 
chology or national mind. Any nation has its view of its 
neighbors shaped by the hatreds of past generations as well 
as by present differences. " It is no exaggeration to say that 
the fiercest fighting upon our fields of battle is due to the 
innumerable hosts of the dead more than to the living."^®* 
But of all the non-rational factors determining group conduct 
today the most powerful are the mystic forces. Especially 
threatening is the mystic Teutonic obsession of world domi- 
nation : 

Generally speaking one may say that mysticism is characterized by a 
taste for mystery, love of the supernatural, contempt for experience, 
and a belief that superior powers intervene in mundane phenomena. 
.... The mystic forces, which science long disdained or knew not, 
rank foremost among the motives which rule mankind. . . Motives 
of mystic origin have alwavs been the strongest of mankind's various 
incentives ; for it is they which have created the illusions that quicken 
history, they under whose influence great empires have been destroyed 
and others founded, and they upon which even now rest the founda- 
tions of civilization. The modem world deems itself free from their 
sway, and yet humanity has never been more enslaved by them. . . 
If Europe is today in conflagration, if the flower of our youth is 
dying on bloody battle-fields, and if countless families are left deso- 
late, it is because one nation believes itself destined to regenerate the 
world, upon which it means to impose its own mystic chimera of 
universal domination.*®' 

After this preliminary theoretical analysis of the chief psy- 
chological factors involved in the war, Le Bon applies them 
to an explanation of the diplomatic negotiations which imme- 
diately preceded the war ;*®* to the clarification of the methods 
and processes of modem warfare;*®* to the exposure of the 

»«» Ibid., pp. 34-35. 
»«» Ibid., p. 35. 
»•» Ibid., pp. 37-40. 
10* Ibid., pp. 177-279. 
>«» Ibid., pp. 283-361. 
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psychic basis of German terrorism ;'" and to a forecasting of 
the new problems which may grow out of the World War."' 
He holds that the terroristic methods of the Germans well 
demonstrate the slight influence which education has over 
character and collective emotion. Under the excitement of 
the collective -psychological state the ancestral barbarism breaks 
through the slight veneer of civilization. The unique nature 
of the German Schrecklichkcit Le Bon holds to be due to the 
fact that there was in Germany less restraint upon the pri- 
mordial barbarism and that this barbarism was of a lower 
and more animal sort than in the rest of Europe. Hence it 
was but natural that the inevitable savagery of war would 
reveal itself most rapidly and most terribly in Germany. ••• 

Le Bon believes that the World War is likely to prove one 
of those great cultural crises which alone seem able to bring 
into existence a new psychological era: 

It would seem thai when nations reach a certain point in their 
hiilory they cannot progress except under the influence of these Kreat 
crises which are, perhaps, necessary for their release from the embrace 
of a past which clasps [hem too closely, and from habits and prejudices 
which have become too (irmly established."" 

The European War marks the beginning of an era of upheaval in 
our manner of life, our feelings, and our thought. We have perhaps 
reached one of those historical periods in which, as at the time of the 
French Revolution, the ideals and principles of mankind are changed 
and a new aristocracy makes its appearance. The nations are being 
hurried towards a future which is not yet illumined by the faintest 
glimmer of light. Something they cannot foresee holds dominion over 
U)em. and political and moral ideas which they had considered in- 
capable of change now seem destined to disappear. Theories and 
doctrines are vanishing one after the other, and no longer is the future 
assured, for the psychological forces which are locked in mortal 
combat^ are but beginning to work,"'' 

9. The Psychological Changes Produced by the World 
War 
In order to keep his social psychology thoroughly abreast 
of current historical developments Le Bon published a year 
before the Armistice a work on the psychological consequences 
of the World War, entitled Pmnidres consequences de la 

">• Ibid., pp. 365-407. ' 

'•'Ibid., pp. 411-462. 

■•■ Ibid., pp. 381-398. 

■»• Ibid., p. 463. 

■'* Ibid., p. 23. Le Bon feels reasonably assured, however, that 
France will lose her dangerous illusions of the past and that the rest 
of the world will come to view Germany in her true Kght. 
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guerre: transformation mentale des peuples}^^ In the intro- 
duction to this work Le Bon reiterates the chief propositions 
set forth in his Psychology of the Great War, namely, that 
the war is one of the great cultural crises of history; that it 
was caused and is governed almost wholly by non-rational 
forces; that the most ominous of these forces is the mystic 
Teutonic conception of world-hegemony; that the war is the 
price which the world is paying for its past illusions ; and that 
these illusions are now passing and a new cultural era is about 
to be entered."* 

Le Bon contends that before the war the western world was 
as much dominated by illusions as ever before in its history. 
The only difference from earlier illusions was the fact that 
social and political illusions had replaced the religious. Among 
the more dangerous and fatal of the pre-war illusions were 
those of state socialism, and the pacifist illusion that indi- 
viduals and states are controlled by rational factors and that 
wars could never take place again in so advanced a civilization 
as that of western Europe. The war has shown the reality 
of the complete sway of the emotional and the unconscious 
psychic factors and the potency of the mystic elements. These 
illusions not only existed before the war, but also continued 
for some time afterward. It was the German ignorance of 
crowd psychology which led them to commit such colossal blun- 
ders as the sinking of the Lusitania, the execution of Edith 
Cavell, and the Zeppelin raids on British cities. The war has 
also borne out the theory of the Romans, the Crusaders 
and Napoleon, that no great military success can exist unless 
the soldiers are caught up in some great mystic enthusiasm 
which gives them a superhuman power and endurance. Ex- 
perience gained during the war has wiped away most of these 
older illusions and has left the world wi%cr if much sadder 
for the grim lesson."' 

From these general observations on the psychological changes 
occasioned by the war Le Bon turns to an analysis of the 
more obvious mental and social transformations which have 
taken place among these European states which have been 
at war. He contends that French degeneracy before the war 
was so great and deplorable that it can be fully comprehended 
only by a comparison with the heroism revealed in France by 
the crisis of the war. Before the war France was divided 
into selfish and competing economic and social classes ; a gen- 
eral strike against any war was threatened; state activity and 

^11 Paris. 1917. No English translation has yet appeared. 
>»2 0p. cit., pp. 1-12. 
"» Ibid., pp. 13-45. 
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slat^ 50ci;dism had become a fetish: politics were paraljrzed 
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German conquest of its industry, commerce, education, ad- 
ministration and army. In fifty more years a Russian war 
with Germany would have been impossible, and even in 1914 
the German penetration well-nigh paralyzed Russian military 
activities."'* The war also vitally affected the neutrals. The 
United States was kept out of the war by the prosperity pro- 
duced through the sale of munitions, by the German propa- 
ganda, and by the inability to develop a coherent national 
policy on the subject of intervention. Japan not only derived 
great economic benefits from the war, but was also able to 
carry forward Japanese domination in China to an unprece- 
dented degree. This Le Bon regards as a fact of nearly as 
great importance to the world as the war itself."* 

Le Bon closes his last work with certain reflections upon 
the future of international relations. He contrasts the opera- 
tion of the principles of law and force in human society and 
in history. He finds that the Latin peoples are the great 
champions of the reign of law, while the Teutonic peoples sup- 
port the rule of force — the principle dominating the animal 
world. Force and anarchy have dominated international re- 
lations in the past because no common power has been found 
with sufficient strength to enforce international law. Inter- 
national law in the past has been weak and inadequately en- 
forced, and its operation has been further handicapped by the 
fact that the Germans hold that in war all laws are aban- 
doned.**^ Nor do economic losses seem adequate to prevent 
wars. It had been shown at great length before 1914 that 
wars were not good economic investments, even for conquer- 
ors, but rulers and people alike think not of the probable 
losses in present or future wars, but of the alleged gains in 
wars of the distant past, and in any war, however expensive 
to the nation at large, many individuals and classes become 
wealthy therefrom."^ The chief hope for the future pacific 
adjustment of international relations must rest upon that 
growing interdependence of nations which renders wars more 
repugnant and more costly. Yet one can hope for ultimate 
peace and disarmament only when false ideas have been dis- 
pelled, and for this task many repeated experiences of war 
will be necessary, especially to teach the Germans the folly 
and hopelessness of their dream of world domination.^** Lcs 

''^ Ibid., pp. 222ff. 

'»Mbid., pp. 254ff. 

"• Ibid., pp. 268ff. 

>" Ibid., pp. 296-301. 

^^* Ibid., pp. 302ff. Le Bon's immediate contact with the realities of 
war seems to have led him to modify radically his pre-war views as 
to the great social, moral and spiritual benefits of war. 
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experiences repetees finiront par enseigner aux peuples Tinu 
tilite des guerres. mais nous n*en sommes pas encore la.*=' 

10. Summary of Le Bon's Basic Theories on Social 

Psychology 

Le Hon's salient doctrines may l)e summarized as follows: 
Every race possesses certain definite psychic traits built up by 
the slow accumulations of experience, and perpetuated by 
tradition. These psychic traits, rather than institutions, are 
the determining factors in civilization, the latter being- simply 
an objective expression of the former. Among these psychic 
traits which constitute national character, or the soul of the 
race, the artective. mystic, and unconscious factors are the 
most powerful, quite overshadowing the conscious, rational 
and intellectual elements, though it is to the influence of the 
latter that progress is due. Without a coherent and unitied 
group of psychic traits constituting the soul of the race, the 
civilization of that race cannot develop or be perpetuated. It 
is futile to attempt to change these fundamental psychic traits 
bv a revolutionarv or anv other artificial transformation of 
institutions. Therefore, an excessive degree of state activity 
is worse than useless; law-making power should be conflned 
to the codification of well-established and persistent customs: 
and government, in general, should be limited to that minimum 
of activity which is necessarj- to preser\'e order and secure 
the proper degree of mental discipline for the individual citi- 
zen. Both socialism and syndicalism are. thus, dangerous 
movements; the former wishing to procure excessive state 
activity, and the latter desiring to abolish the state altogether. 
Owing to such results of the industrial Revolution as the 
growth of cities and the consequent concentration of popula- 
tion, the improvements in communication, and the extension 
of the suttrage. modem political life has tended to become 
dominated by crowds. The crowd is abnormal in its psyches- 
logical characteristics, being highly emotional, exceptionally 
weak intellectually, and exceedingly susceptible to suggestion. 
It is easily guided, however, by leaders possessing prestige, 
who. to be successful, make use of those principles of atrinna- 
tion. repetition, contagion, and imitation, whereby a crowd 
may be persuaded and convinced. Hence, it is highly es- 
sential that society shall assure the b.ighest quality oi leader- 
ship for crowds, and thus be able to direct their dynamic 
energ>- into activities which are conducive to the public wel- 
fare. If this is not done, and crowds are left to the exploita- 

»s Ibid, p. 312 
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tion of shortsighted and selfish demagogues, they must con- 
tinue to be a constant menace to the integrity, well-being and 
even the existence of modern society. The World War was 
produced by the domination of the mob or crowd mind, oper- 
ating over national areas and submerging all rational factors 
and processes. In its most fundamental aspects the conflict 
was a psychological struggle between contending sets of na- 
tional ideas and emotions. It constituted a great psychic up- 
heaval and transformation, destined to bring in its wake a 
new psychological and cultural era. War can be eliminated 
only when society is brought under the control of that leader- 
ship of the real intellectual aristocracy which is needed to 
guide the crowd mind in times of peace. Only under such 
leadership can society be brought to understand the growing 
and vital interdependence of nations, international relations 
be brought under the control of legal forms and processes, and 
those false ideas regarding the biological and social benefits 
of war and the conquering mission of any nation be forever 
destroyed."* 

^^* Lc Bon has summarized his theories in a little volume entitled* 
Aphorismes du temps prisent. 



A PSYCHO-ANALYTICAL STUDY OF EDGAR 

ALLAN POE 



By LoRiNE Pruettf 



The life of Edgar Allan Poe might be considered an un- 
happy record of that " disaster " which " followed fast and 
followed faster " this man of brilliant capacities till it drove 
him into opposition with most of the world, deprived him of 
the love he so inordinately craved, paralyzed his creative 
abilities, seduced him to seek a vague nepenthe in the use of 
drugs and stimulants, and, its relentless purpose achieved, 
cast him aside, a helpless wreck, to die from the darkened 
tragedy of a Baltimore saloon. Without further following 
such an anthropomorphic conception of fate, we must be im- 
pressed that both environmental circumstances and natural 
inheritance seem to conspire to cast the young poet in a role 
that is both sombre and wild, with a beauty that chills even 
more than it saddens. 

The psychoanalyst who seeks to probe into the earliest de- 
tails of life to find there the causes of many of the associations 
and complexes, which even then shadow forth the develop- 
ments of later years, will be troubled in the case of Poe with 
both scanty and conflicting data. The attempt has been made 
in this paper to follow those accounts which seem to be 
stamped with the strongest degree of authenticity or at any 
rate probability. 

Kdgar Poe was born in Boston, January 19, 1809, while his 
parents were playing in a local theater. They were at that 
time very poor, so that his birth, in spite of distinguished an- 
cestors, may be considered lowly, both from the standpoint of 
wealth and of the social status which players then occupied. 
Yet from his paternal grandfather, a general of revolutionary 
fame, he boasted of high lineage, and he consistently asserted 
his pride in being descended from a woman at once so beauti- 
ful and so noble as his mother, who both honored and was 
honored by her profession. Such assertions as these suggest 
that he spoke quite as much to assure himself as to convince 
others. While the reality allowed him full right to take pride 
in his descent, yet circumstances so contrived to cloud over 
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that reality as to make his proud and sensitive spirit constantly 
alert against the possibility of an indignity. 

The father of Poe was a victim of consumption, as was 
later his cousin-wife. Soon after the father's death, the 
mother died in abject want in Richmond, leaving her three 
small children to the mercy of strangers. Edgar was then 
two years old. The orphans were adopted by different fami- 
lies and seem to have known very little of each other. The 
elder brother William was, to quote from the words of a 
cousin, J. P. Poe, " a man of taste and genius, and wrote many 
fugitive verses, which have been lost, but which are said to 
have exhibited poetical power of a high order." He was not 
averse to the flowing bowl, and after his rejection as a lover, 
went to sea, where through recklessness he got into a sailor's 
scrape; he died at the age of twenty-six, leaving behind him 
the reputation of great but wasted talents. The young^t 
child, Rosalie, was so hopelessly dull that she could never at- 
tain proficiency in anything at school; she was utterly in- 
capable of procuring her own maintenance, and after the 
family which had at first taken her in ceased to befriend her, 
she led for many years a precarious existence till she was 
finally admitted to a charitable institution in Washington. 
There she was credited with many eccentricities; she died at 
the age of sixty-four. Samuel Poe, a notable oddity of Balti- 
more, is said to have been the poet's uncle. His father, edu- 
cated for the law, found such an existence unbearable, and 
after several rebellions separated himself from his family, 
marrying the English actress, Elizabeth Arnold, and adopting 
her profession. These facts seem to indicate a decided neu- 
rotic taint in Poe's paternal inheritance. This inferior ner- 
vous system predisposed many of the family toward flights 
from reality, alcoholism being their favorite form of erethism. 
Practically nothing is known of Poe's maternal inheritance, 
Elizabeth Arnold having been an orphan bom at sea. She is 
said to have been extremely talented in singing, acting and 
painting. Edgar inherited her artictic ability, was very clever 
at drawing and passionately fond of music. Along with these 
gifts of the muses he inherited also those characters which 
were to bring him at last to an end sadder and more terrible 
than even that of his young actress mother, starving in Rich- 
mond. ^ 

A few weeks after Mrs. Poe's death, the Broad Street 
theater where she had been acting, was consumed in the awful 
conflagration of Christmas Eve, 1811. The death of so many 
distinguished people caught in this fire-trap sent a thrill of 
horror through the United States and was discussed in hushed 
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tones by the Virginians for many years thereafter. The story 
of this event and the sight of the burnt building where his 
beautiful mother had so often graced the stage, must have 
had a powerful effect upon the dawning imagination of young 
Edgar, so that even at this early age there appeared to him 
the trilogy which so possessed his mind in after years — death, 
love, and beauty. 

Now a tubercular father and cousin, an eccentric uncle, a 
drunkard brother as well as many relatives known for a " too 
free use of the bottle," and an imbecile sister, coupled with 
the peculiar genius of the poet himself, his sensitiveness to 
the effects of stimulants and temporary fits of insanity toward 
the last of his life, form fairly conclusive evidence that there 
was in the Poe family a decided organic inferiority. The 
lesion on the brain from which Edgar suffered in later life 
may have been either the result of syphilitic infection or apo- 
plexy, or caused by an inherited inferior brain for which, ac- 
cording to Lombroso, genius is an over-compensation. (1, b.) 

On the death of his mother, Edgar was adopted and bap- 
tized into the family of John Allan, a Virginia planter. From 
the childless wife of Mr. Allan the boy received considerabk 
affection, though it is improbable that she was ever able to give 
any real understanding to her brilliant foster son. The adop- 
tive father seems to have regarded him with an ambivalent 
feeling of good and ill will. In early years he was undoubt- 
edly proud of the boy's beauty and precocity, and delighted 
to have him in to entertain guests after dinner by reciting long 
passages of poetry. The strain of such occasions must have 
been severe to the sensitive, excitable child. It is in such 
festive gatherings that he is said to have acquired, at an early 
age, the taste for alcohol which was later to play such a sin- 
ister part in his undoing. Dr. Bransby, under whom he stud- 
ied in England for five years, described him as " a quick and ? 
clever boy " who " would have been a very good boy if he 
had not been spoilt by his parents," who "allowed him an 
extravagant amount of pocket-money, which enabled him to 
get into all manner of mischief." (7) His early boyhood, 
then, was passed as the spoiled child of indulgent parents, who i 
gave him pocket money rather than love and sympathy. Poe 
himself, in speaking of his foster parents, says that he never 
received the parental affection or family sympathy for which 
he longed. But according to his biographer, John H. Ingram, 
** Throughout life a morbid sensitiveness to affection was out 
of Poe's most distinguishing traits," and it is highly probabk 



A PSYCHO-ANALYTICAL STUDY OF EDGAR ALLAN POE 373 

that any normal affection would have seemed insufficient to 
the neurotic boy. 

The Allans sailed for England in June, 1815, taking with 
them their adopted son. Edgar was placed at school under 
Dr. Bransby in Stoke- Newington, then a suburb of London. 
This historic old place, with its shadowed walks and memories 
of great and ill-fated lords and ladies, became the home of 
the child of genius during the next five years ; years in which 
the childish imagination was quickening into life, fed on the 
lore of the classics and the pervading atmosphere of antiquity ; 
years in which the passionate love of beauty turned to the 
loveliness of the old English town for gratification ; years, too, 
in which the first attempts at verse-making were begun. It 
goes without saying that had the sensitive boy spent those 
five impressionable years in a different atmosphere — had he 
then known a normal home life and formed the normal asso- 
ciations toward a father and mother — ^his story must have 
been vastly different. His absence from the Allans at this 
period definitely precluded the establishment of ties of affec- 
tion which might in later years have changed both Kis attitude 
and theirs. In 1820, again in the summer, Edgar returned 
with the Allans to America. The importance to the dreamy 
child of these two long sea voyages must have been tremen- 
dous. Sea voyages predispose to introspection, and six weeks 
at sea on these two occasions provided a great stimulus to the 
boy's imagination and love of the beautiful. Many of his 
stories show clearly the effect of the sea upon him, and the 
close observation which he must at some time have given it. 

Returning to Richmond Edgar Allan entered a fashionable 
preparatory school. As he grew older he came to realize the 
anomalous position which he occupied in the Allan household 
and among the arrogant, aristocratic sons of Richmond. " His 
supremacy in intellectual training and his easy physical prow- 
ess made him the most illustrious school boy in Richmond, 
but he was not allowed to derive pleasure from this high emi- 
nence. His playmates, too well trained in genealogy and 
taught an extravagant pride of ancestry, did not let him for- 
get that his mother was an actress and that the privileges he 
enjoyed and they envied were owed to the beneficence of a 
Scotch merchant. These reminders of his inheritance and 
environment forced him into an unnatural moodiness and de- 
prived him in large part of that frank and friendly companion- 
ship based upon a sense of total equality." (9b, Intro.) 
Such a situation, of course, increased Edgar's rebellious pride, 
made him feel the necessity for defending himself against 
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the slightest suggestion of inferiority. Feeling or imag^nii^^ 
himself either tolerated or scorned steadily intensified his 
desire for superiority. He became a daring swimmer, took 
great risks to show himself above others, and would endure 
no implication that any one was his equal in his chosen sport. 
His early fondness for Byron possibly led him to make this 
identification with the British poet who was also noted for 
his prowess as a swimmer. His leadership in intellectual pur- 
suits must have caused him to incur still further the enmity 
of his schoolmates. He appears to have made no effort to 
ingratiate himself with the young aristocrats ; he would be 
sought rather than seek others. One of his schoolmates at 
this time says, " Poe, as I recall my impressions now, was self- 
willed, capricious, inclined to be imperious, and though of 
generous impulses, not steadily kind, or even amiable; and so 
what he would exact was refused to him." (7) The result 
of such a strained situation was to be expected. The adoles- 
cent boy withdrew more and more within himself, seeking 
consolation in his own dreams and mental imagery, so that by 
the time he reached the University of Virginia, at the age of 
seventeen, he is spoken of as having many noble qualities and 
being endowed by nature with great genius and diversity of 
talent but with a retiring disposition and possessing few inti- 
mate associates. 

Poe was registered at the University of Virginia from 
February 14 to December 15. 1826. He was in good standing 
with the faculty and obtained distinction at the final examina- 
tion in Latin and French, then the highest honors to be ob- 
tained. It had been the theory of Jefferson, whose creation 
the new University was, that there should be no restrictions 
on the students, other than the expectation that they would 
conduct themselves as gentlemen. The young bloods threw 
themselves with zest into the freedom of such a life; most of 
them wealthy and of high lineage, they set themselves to lead 
the life of reckless extravagance, of mingled bravado and 
chivalry, which they considered characteristic of a gentleman 
at that period. Gaming and drinking were indispensable to 
their ideas of what a gentleman should do. Poe fell readily 
into both these diversions, gambled recklessly and left the 
University owing $2,000 as debts of honor. In his drinking 
he was noticed to drink a glass of punch at a gulp, apparently 
craving the stimulation rather than the flavor of the drink. 
One glass, too, was said to be all that he usually desired. 
This habit of drinking en barbare, as Baudelaire calls it. he 
kept up all through life. (12, p. 33.) At the University, he 
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was known for his ability in writing extravagant stories, as 
well as in verse-making. 

The organic inferiority of both lungs and mind, if we fol- 
low the theories of Adler, demanded compensation, which the 
youth found in drawing and in writing stories and poems. 
(1, b.) His "will to power," as we have seen above, would 
brook no superior, nor even equal, in either physical or mental 
pursuits, and it was this intolerance of the claims of mediocrity 
which brought upon him in later life the enmity of much of 
the literary world. He, himself, was known to both deny and 
affirm his great ambition, but his ideal goal of superiority as 
a " litterateur " must be considered the " guiding fiction " of 
his life. In his poems and in his stories he consistently nar- 
rowed his attempts to the one field in which he was pre- 
eminent, the depicting of beauty and horror. His insistence, 
as a critic, that beauty is the sole motive of poetry, may be 
regarded as an attempt to place the stamp of critical approval 
on that which he himself did best. His feeling of " degrada- 
tion " and of " inferiority " fired him with the passionate de- 
termination to be " on top." If his " masculine protest " could 
be satisfied in no other way he turned to the degrading of 
others, as witness his attacks on Longfellow and other poets 
as plagiarists. Poe himself believed that his absolutely un- 
swerving devotion to truth was responsible for his scathing 
criticisms, but even when true, as they generally were, such 
criticisms represented not an abstract devotion to truth, for 
which he was willing to suffer deprivation and hardship, but 
were rather due to the pressure of his own guiding fiction, 
striving toward the maximation of his ego-consciousness. 
With women poets, Poe was seldom, almost never, critical. 
His desire for superiority seemed with women to take an en- 
tirely different form. He had the characteristic over-valua- 
tion of the opposite sex which, according to Adler, is invariably 
connected with the neurotic constitution. (1, a.) 

The conclusions of Brill, based on studies of only or favor- 
ite children are quite applicable to Edgar Poe. Brill found 
that the adult only child shows one prominent feature, namely, 
he is a very poor competitor in the struggle for existence. (2.) 
After leaving the University the young Poe entered Mr. Al- 
lan's office, where he found the work intolerable. Just as his 
father had done before him, he shirked facing the hard facts 
of prosaic, everyday life, to seek the freer atmosphere of the 
artistic world, where he could obtain greater gratification for 
his egoistic impulses. Going to Boston, the city his mother 
had loved and where she said she had found her "best and 
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truest friends.'* he pahiislied a thin Tolnme of joatfafal poems 
which attracted little attentioo. He was then nineteen and 
some of the poems had been wrinen when he was twelTC 
Unable to support himself by literary- endeavor in the city of 
his birth, he joined the army as a private, where he dxsdiH 
gnished himself by his exemplary conduct and became a ser- 
geant-major at the age of twenty-. Lieutenant Howard testi- 
fied later that ** his habits are good, and entirely free from 
drinkif^ ; ^ Captain Griswoid considered him "' highly worthy 
of confidence : " Colonel Worth said that his deportment was 
** highly praiseworthy and deserving of confidence."' k 6, p. 
71.) His foster father then secured him an appointment to 
West Poim, which he resigned in five months. A. B. Ma- 
gruder. a contemporary, writes : ^ He was an accomplished 
FreiKh scholar, and had a wonderful aptitude for mathe- 
matics. . . . He was a devourer of books, but his great 
fault was his neglect of and apparent contempt for military 
duties. His wayward and capricious temper made him at 
times utterly oblivious or indifferent to the ordinary* routine," 
(6, pp. 84-3.) His resignation not being accepted, and find- 
ing the life of the cadet so irksome, he deliberately infringed 
the rules and brought upon himself a courtmartial and dis- 
honorable dismissal. His conduct and his foster father's 
speedy remarriage after the death of Mrs. Allan in 1829 defi- 
nitely severed his relations with Mr. Allan and removed any 
possibility of his securing the inheritance which he had been 
brought up to expect. From this time on his life is a weary 
record of stru^les for the bare necessities of life. At th« 
time when his first tale was accepted he was in such a de- 
plorable state as to be too ashamed of his clothes to ^pear in 
decent society. In spite of his acknowledged genius and great 
in<fustr>% he was condemned to the life of a ver}' poorly paid 
hack writer and magazine editor, was never able to make any 
headway towards securing anything approaching financial in- 
dependence, his yoimg wife dying without even enough cover- 
ing for her bed. 

Brill further fotmd that the only boy, constantly associating 
with grown-ups, " is usually precocious even in childhood, and 
as he grows older he finds it very hard to associate with per- 
sons of his own age." (2, p. 258.) Bohannon by his ex- 
tensive studies of only children confirms this judgment. He. 
says, " 134, out of a total of 269, get along badly with others, 
54 only fairly well, while only 81 seem to be normal in their 
social relations. When they disagree with other children it 
is usually because of a desire to rule. U they fail in this 
desire they are likely to refuse to associate with the children 
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who cause the failure, and in a measure succeed in the wish 
to have their way, either by choosing younger companions 
whom they can control, or older ones who are willing to grant 
indulgence." (3, p. 489.) While Poe impressed many with 
his brilliancy and charm, his erratic conduct constantly 
estranged from him even those friends he did make — and he 
seemed to make enemies far more easily than friends. He 
had the characteristic tendency of the neurotic of beginning 
life anew with each new friend and each change of circum- 
stance, feeling a new enthusiasm and another opportunity, 
which he lost through the vagaries of his own conduct. In 
this connection his will to power manifested itself through 
his frequent reiteration that he had thousands of friends. 
Bohannon found precocity also to be the most prominent trait 
of only children. Poe's precocity has already been mentioned. 
It seems probable that no other English poet has written at 
so early an age such good poetry. 

Likewise Brill found that the only child, through the cod- 
dling of his parents, is in adult life unable to bear the slightest 
depreciation. Poe showed this characteristic time after time 
in his undignified replies to criticisms which a more evenly 
balanced nature would have ignored. Also the only child 
develops into a confirmed egotist and is conceited, jealous and 
envious. After precocity, Bohannon found as most prominent 
characteristics : selfishness, imaginativeness, affection, jealousy, 
mental defects, temper, self-will, vanity — ^all of which are more 
or less exemplified in the character of Edgar Allan Poe. His 
depreciation of so many of his literary brethren has already 
been noted. He himself declared, "my whole nature utterly 
revolts at the idea that there is any Being in the Universe 
superior to myself!" (7.) We see, then, the years of his 
life spent as the spoiled child of the Allans combining with 
his neurotic inheritance to effectively inhibit his making the 
necessary adjustments to the demands of reality. Bohannon's 
studies trace a further parallel. He found the only child has 
a less healthy and robust constitution, more commonly suffers 
from mental and physical defects, his social relations are char- 
acterized frequently by friction and his peculiarities more 
pronounced. Finally, Brill concluded from a study of 400 
patients that the " majority of only children do not marry at 
all or they marry some near relative whom they unconsciously 
identify with their parent image." (2, pp. 260-1.) Edgar 
Poe also fits into the scheme, he marrying his first cousin, 
Virginia Clemm, although it seems doubtful if he married her 
for the above reason so much as because he was able to find 
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security in the maternal love of her mother, as perhaps an 
unconscious manifestation and inhibition of the incest desire. 

In considering the love life of Poe there were so many 
women whom he addressed in enraptured terms of adoration 
that it is difficult to know which, if any, had any lasting influ- 
ence upon his development. His mother was to him an ideal- 
ization of feminine charms, about as tangible as the vanished 
fragrance of unseen flowers. His boyish poet-soul, mtising 
over the memory of a beautiful and unknown mother, whose 
tragic fate could not but win his sympathy, and clothing her 
image in all the matchless virtues of a fertile imagination, 
created around her name the first of those sadly lovely and 
unreal women who move softly through his stories and poems. 

His foster mother provided his wants and even luxuries as 
well as some affection, but seems in no way to have satisfied 
his passionate desire for love and approval. It is significant 
that, as one of his schoolmates remarked, he was never known 
to take any boy into his home, always preferring to go to 
theirs. While in school in Richmond, at the age of fourteen, 
he met Mrs. Helen Stannard, the mother of a boy friend, and 
on her speaking kindly to him, became at once her humble 
adorer, offering to her the white flame of his adolescent wor- 
ship. She became the confidant of all his boyish sorrows and 
the redeeming influence of his turbulent and passionate youth. 
On her death he felt himself intensely bereaved and could not 
endure the thought of her lying lonely in her tomb in the 
neighboring cemetery. So for months he is reputed to have 
gone nightly to the graveyard for solitary vigils by her tomb, 
keeping warm the memory of her who had been kind to him. 
His analytic mind showed always a peculiar fascination for 
the secrets of the tomb, a desire to probe into the last hidden 
process of life's disintegration. His feeling regarding his 
friend's loneliness was but one example of the idea by which 
he was haunted through life: that the dead are not wholly 
dead to consciousness. This theme is repeated many times in 
his writings; for instance, in the revival of his dead wife in 
the tale " Ligeia," or in the terrible return of the Lady Made- 
leine in " The Fall of the House of Usher." His broodings 
in the darkened cemetery by the tomb of the one person he 
felt had understood him must have laid a foundation for 
much that was weird and abnormal in his after life. The 
melodious poem, " To Helen," was inspired by the memory 
of this lady, whom he called " the one idolatrous and purely 
ideal love " of his boyhood. At another time he said, " The 
boyish poet-love is indisputably that one of the human senti- 
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ments which most nearly realizes our dreams of the chastened 
voluptuousness of heaven." 

As a youth in Richmond he fell in love with S. Elmira 
Royster who lived opposite the Allans. She remembers him 
as a beautiful boy whose general manner was sad, " warm and 
zealous in any cause he was interested in, being enthusiastic 
and impulsive." The two young people became engaged, but 
her father, thinking her too young, intercepted all the poet's 
letters from the University of Richmond, and not until a year 
or so later when she became Mrs. Shelton did he learn why 
his passionate appeals had met with no response. It was at 
this time that Poe left Richmond and the office of Mr. Allan 
to seek his fortune in Boston, and it is entirely possible that 
the hurt to his vanity, to his insistent " guiding fiction " that 
he must be supreme, drove him away that he might avoid 
seeing the girl he desired possessed by another. In his youth 
he appears to have loved two other young women, one a cousin, 
Miss Elizabeth Herring, the other Miss Mary Devereaux, 
both of Baltimore, where he went after leaving West Point. 
Mordell (9) calls attention to the fact that by the age of 
twenty-three he had lost his mother, his foster-mother and 
Mrs. Stannard by death, and had parted from three sweet- 
hearts. These deaths and rejections Mordell held to be the 
cause of Poe's preoccupation with the subject of the death of 
beautiful women. It would seem, however, that such cause 
must be sought in the peculiar quality of the poet's own tem- 
perament rather than in external circumstances. The hap- 
penings of his early life undoubtedly must have conditioned 
his emotional reactions, but the close connection between love 
and death seems to have been the particular obsession on which 
his neurotic temperament fastened itself. 

At the age of twenty-seven Poe married his fourteen-year- 
old cousin, Virginia Clemm. For some time previously he 
had made his home with his aunt, Mrs. Clemm, and from an 
early age Virginia had adored him. The attachment between 
him and his aunt was always very strong, she laboring and 
suffering for him as would a mother for an only son. Vir- 
ginia's beauty and grace and sweetness, as well as her talent 
for singing, identified her with the image of the young and 
beautiful mother he had never known, while the maternal 
care and devotion of Mrs. Clemm offered him a refuge and 
safety from the troubles and disapproval of the outside world. 
His mother-image, being a creation of his own imagination, 
may be said to have split to take in the two personalities of 
his wife and mother-in-law — the one a radiant young creature. 
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satisfying his esthetic cravings, the other tender and umiiiu g 
in maternal devotion satisfying the neurotic craiing for pro- 
tectioo. In later life Poe foond manv women friends, 
of the highest attainment and character, who w^ere his 
defenders and for whom he expressed the deepest 
of affection. Among these were Mrs. Osgood. Mrs. Ridb- 
iDond. Mrs. Lewis and Mrs. Helen Whitman. From the pecu- 
liar character of his ^ will to power " it is docdnfiil if infi- 
ridnal w o men ever infitienced him mtich. His natore de- 
manded the adoration and ^^proval of ^ woman.^ ratiier thaa 
sezCTial conqtiests. and he worshiped in his poems a tczniaiBe 
idealization to which he ascribed various names. These mrxoen 
are never htnnan; they are not warm fle^ and blood. k«viaig^ 
hating or co mi ng late to appointments — ther are smply bcan- 
tifnl lay fignres aroond which to hang wreaths of poecical 
sentim e n ts. His emociooal inte re st lay in ImiKi^t. ra ii ie . than 
in OQter objects : be w ish e d to be loved, rather than to k^ve. 

The poetry of Poe reveals two things, a very cix^derabie 
dtgi ' te of introversioa i^in the sense in which Jm^ cs^es tlK 
term ^ and a ffitgitt from reality. Hts poems are to an LLmx sigd 
degree "* Oat of Space — oot of Time.* WTieie a Byrcc or a 
Shelley revohcd against political m justice and becazrzae the 
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to«3ched by the passaoos of those aroaod ttim wotAoJ crcLg- ocslv 
the Beauty whoee cxprcssaoo ^ .\rc mte t cste d oolyr s the 
oaoer cocdkct wechia hs^ own soqL In his i?iPtiiK'^ he &? laescher 
A m eri can ^ tior \lrgBxian« nor of the nineceeBth ceiii.iig\> Per 
him the work! was depreciated uH k scarcely c a^ e d : ! ^mT? ti ^ 
reality qkX to h^ sac^factsoci he Sed to a wkttU of h^ ovn 
creatiog. As he said at te stt?rj "*" Berenice "^ : "'^ TTae real- 
ties of the wodd aJd Fec te d nae as vsams^ and as vsaotis oqIt; 
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not the iracertal et my everyday ei'tttem re — bear in verv deed 
that existence atterfy and ^cfcly at ^cselfT Barbey <^Aixre^ 
viHy speaks ot what fee cal^ Poe^s "*" «dieresseL'' the ter 
dryness ct hcs art* awf says. "" His imx&ct was real ; 
ti^in^ eJs« aboot him w^ exqiicike feignin g, Kis passviB^ 
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tude toward women which allowed him to love intellectually 
so many women, without craving the physical expression of 
that love. The Freudians would consider this the result 
of the damming of the libido, perhaps due to some early 
experience, and they would support their view by calling his 
stories of horror expressions of anxiety, which to them always 
has a sexual connotation. It is quite as plausible to accept 
his own explanation and to hold that his passions were largely 
of the mind, which, as noted above, is entirely consistent with 
the introverted type. Lowell, in his " Fable for Critics," con- 
firms this, saying that Poe " has written some things quite the 
best of their kind. But the heart somehow seems all squeezed 
out by the mind." Poe wrote to Lowell at the time when he 
was thinking he had found in the New England poet a con- 
genial spirit : " I have been too deeply conscious of the muta- 
bility and evanescence of temporal things to give any continu- 
ous effort to anything — to be consistent in anything. My life 
has been whim — impulse — passion — a longing for solitude — 
a scorn of all things present, in an earnest desire for the 
future." Mrs. Whitman, in her introductory letter to Didier's 
Life of Poe, says that " his proud reserve, his profound mel- 
ancholy, his unworldliness — of nature made his character one 
very difficult of comprehension to the casual observer." 

The small volume of verse on which rests Poe's substantial 
claims to poetic genius, represent the work of his life which 
he was constantly refining. He composed with the care and 
effort of the introvert, revising his poems many times, usually 
to their improvement, intent on the perfection of quality 
rather than quantity. His themes arc few, not from any 
paucity of imagination but from a complete absorption in a 
few dominant ideas. He sought, not the varied pleasures of 
the world, but the interpretation of Beauty alone, the highest 
form of which he felt to be linked always with melancholy. 
In "The Assignation" he says "there still lurked (incom- 
prehensible anomaly!) that fitful stain of melancholy which 
will ever be found inseparable from the perfection of the 
beautiful." He constantly moved in his poetic imaginings 
among 

'' . . . the ideal, 

Dim, vanities of dreams by night — 

And dimmer nothings which were real — **( Tamerlane) 

In struggling with the hard, unlovely realities of life, he cried 
out 
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"Oh! that my yoting life were a lasting dream! 

My spirit not awakening, till the beam 

Of an Eternity should bring the morrow. 

Yes! tho' that long dream were of hopeless sorrow, 
*T were better than the cold reality 

Of waking life, to him whose heart must be, 

And hath been still, upon the lovely earth, 

A chaos of deep passion, from his birth." 

And later in the same poem entitled " Dreams " : 

"Dreams! in their vivid coloring of life 
As in that fleeting, shadowy, misty strife 
Of semblance with reality which brings 
To the delirious eye, more lovely things 
Of Paradise and Love — and all our own! 
Than young Hope in his sunniest hour hath known." 

In " A Dream Within a Dream " we find rebellion against the 
disappointments of life. 

" I stand amid the roar 
Of a surf-tormented shore, 
And I hold within my hand 
Grains of the golden sand — 
How few! yet how they creep 
Through my fingers to the deep, 
While I weep— while I weep! 
O God ! can I not grasp 
Them with a tighter clasp? 
O God! can I not save 
One from the pitiless wave? 
Is all that we see or seem 
But a dream within a dream?" 

In still another poem called " A Dream " is seen the contrast 

between what he has and what he has wanted, between the 

real and the ideal world of fancy: 

• 
" In visions of the dark night 

I have dreamed of joy departed — 
But a waking dream of life and light 
Hath left me broken-hearted." 

In his " Sonnet — To Science " he ' calls science the vulture 

which has 

"... torn the Naiad from her flood. 
The Elfln from the green grass, and from me 
The summer dream beneath the tamarind tree." 

The shimmering irridescence of " Al Aaraaf," that mosaic of 
sensuous beauty of sight and sound, the music and glowing 
images of which haunt our senses even while the mind does 
not comprehend it, opens with the description : 
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Ol nothing earthly save the ray 

(Thrown back from flowers) of Beauty's eye 

As in those gardens where the day 

Springs from the gems of Circassy — 

01 nothing earthly save the thrill 

Of melody in woodland rill — 

Or (music of the passion-hearted) 

Joy*s voice so peacefully departed 

That like the murmur m the shell, 

Its echo dwelleth and will dwell — 

Oh, nothing of the dross of ours — 

Yet all the beauty — all the flowers 

That list our Love, and deck our bowers — 

Adorn yon world afar, afar — 

The wandering star/' 



Of his " Politian " he says : 



ft 



He is a dreamer and a man shut out 
From common passions.** 



He speaks to the singing Israf el : 

" Yes, Heaven is thine ; but this 
Is a world of sweets and sours ; 
Our flowers are merely — flowers. 
And the shadow of thy perfect bliss 
Is the sunshine of ours.** 

He is constantly manifesting in his poems the desire to flee 
the imperfections of this world. But even in his dream 
world he is sad; he loved melancholy and kept her ever close 
to his side. In his " Fairy-Land " are 

*' Dim vales — and shadowy floods — 
And cloudy-looking woods, 
Whose forms we can't discover 
For the tears that drip all over." 

His " City in the Sea" is a picture of beauty desolated, of 
death reigning in the courts of life and love : 

'* There open fanes and gaping graves 
Yawn level with the luminous waves 
But not the riches there that lie 
In each idol's diamond eye — 
Not the gaily-je welled dead 
Tempt the waters from their bed ; 
For no ripples curl, alas! 
Along that wilderness of glass — 
No swellings tell what winds may be 
Upon some far-off happier sea^- 
No heavings hint that winds have been 
On seas less hideously serene." 
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'I h*" iKjcms of Poc are songs of sorrow : beauty is in them. 
iuo%i often dead beauty, love is there, most often the love of 
tho«ie who are dead to him, and madness is there, as if the 
rxpression of the prophetic powers of his unconscious. Often 
eiiouKli. i" moments of extreme depression, under the influence 
of druKs oT in the temporary insanity induced by the use of 
Ntiniulants, must he himself have felt those " evil things, in 
roliTH of sorrow," which " Assailed the monarch's hi^h estate." 
The *• ini]! of the Perverse" came to him in actual life, and 
fiMvrd Itiin to make appearances^ which he could neither have 
dcHired nor have calculated to benefit himself. His behavior 
in W.ishin^jton which lost him the government appointment 
hr desired, and his gratuitous insult to the Bostonians when, 
on being asked to lecture, he delivered a poem he had written 
iiH a child, must be considered as the perverse manifestation 
of " the will to j)ower " which is gratified by putting a de- 
nreciiitioti nw olIuTS through one's own unbecoming conduct. 
V\\'\s same striving for superiority is evidenced in " Israfel : " 

'* If I could dwell where Israfel 
Math dwelt, and he where I 
He niiKht not sing so wildly well 
A mortal melody; 

While a bolder note than his might rise 
From my lyre above the skies." 

I\>i''n heroes are largely autobiographical: they are melan- 
c\\i\\y men, pursued by unrelenting fate: they are neurotic. 
hypocluMulriac. monomaniac, victims of vain delusions ; thev 
are the prey of melancliolia. insane from sorrow or from the 
tlnr>t \o\ revenge. In *' Eloanora " he seeks to reassure him- 
self, \o lake the prvnidly characteristic attitude of defiance to 
the Mewx ot the world. Ho writes: '* Men have called me 
nud . but the ijuestion is not yet settled, whether madness is 
iM »*i not \\\c lotiust intelligence: whether much that is g"Ion- 
oux. whether M th,\i is prxMound, does not spring from dis- 
*Mv ot thouiiht. from m;,\mV ot mind exahed at the expense 
ol th» 4:*n<M.i; mtoV.eot." Iv. :he s:xidy of his outi diseased 
OuH\Hh: lu' i> d*.st:no:l\ ps\cho\>:va'. He wriies: ". . 
\\h;ii tV.* woijJ. vv%ns ' g"ttims ' "IS the s:aie ox menial disease 
^\\^\\\f: tv.^'.'i^ :he utviue pnvmneiKr of some i^ie of the facul- 
^u'^ ; !*.. \\.^:ks oi suoh i^t^nms are nex^r sound in them- 
vSv^ ^*.K. v.\ rs-iw^A', ,;'\\A\s V:ray the general mental 
v\v^.^i\ .\ .*^ :^ ^^^^ "ih'S Ap'jVArs ro be ihe anist's lore- 
vW^'x\ A « : v.v.vo o*. ;he \jeu^ o: Ixvi^hroso and Adler. as 
»; ^\s * ^^ : '%".; :>'A; .v.'x :>,riX;^. h:s omTi defects was he 
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Poe's favorite poem, " The Sleeper," is occupied with his 
dominant theme, the linking of sex and death. " All Beauty 
sleeps ! " 

''The bodiless airs, a wizard rout. 

Flit through thy chamber in and out. 

And wave the curtain canopy 

So fitfully — so fearfully 

Above the closed and fringed lid 
'Neath which thy slumb'ring soul lies hid." 

This is only one of the many pictures he has given us of the 
couch of beauty which is also a bier. " To One in Paradise," 
the "Sonnet to Zante," " Lenore," "Ulalume," "Annabel 
Lee " and the world-famous " Raven " are concerned with 
reflections over a beautiful woman who is loved and dead. 
" Annabel Lee," written after his wife's death, is reminiscent 
of his experiences as a boy when he kept his lonely vigils in 
the cemetery beside the tomb of his friend. 

" And so, all the night-tide, I lie down by the side 
Of my darling — ^my darling — my life and my bride. 
In the sepulchre there by the sea — 
In her tomb by the sounding sea." 

In the same poem his proud spirit defies even death, when he 
cries 

" And neither the angels in heaven above. 
Nor the demons down under the sea, 
Can ever dissever my soul from the soul 
Of the beautiful Annabel Lee:" 

" The Philosophy of Composition " claims to explain the con- 
ception and composition of " The Raven," and while it is very 
doubtful if he really wrote the poem in any such impersonal, 
intellectual and rational manner, nevertheless his analysis con- 
tains some valuable hints, as when he writes : " Now, never 
losing sight of the object supremeness or perfection, at all 
points, I asked myself — * Of all melancholy topics, what ac- 
cording to the universal understanding of mankind, is the 
most melancholy?' Death — was the obvious reply. *And 
when/ I said, ' is this most melancholy of topics most poeti- 
cal?' From what I have already explained at some length, 
the answer here also is obvious — * When it most closely allies 
itself to Beauty; the death, then, of a beautiful woman is, 
unquestionably, the most poetical topic in the world — and 
equally is it beyond doubt that the lips best suited for such a 
topic are those of a bereaved lover.' " The psychoanalyst is 
prone to seek farther into the poet's life to explain his pre- 
occupation with death. It will be recalled that his parents 
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died early and under most unhappy circumstances; many an 
hour the sensitive, imaginative child must have brooded over 
the tragic end of his beautiful, gifted mother. Then at the 
impressionable adolescent period came the death of the woman 
he worshipped, Mrs. Helen Stannard. A few years later 
died the foster mother. Three sweethearts were lost to him. 
Then there were the six years of dread for Virginia's life. 
These he has described in a letter to a friend, dated January 
4, 1846 (7, p. 215) : " Six years ago, a wife, whom I loved 
as no man ever loved before, ruptured a blood vessel in sing- 
ing. Her life was despaired of. I took leave of her forever, 
and underwent all the agonies of her death. She recovered 
partially, and I again ho^d. At the end of a year, the vessel 
broke again. I went through precisely the same scene. . . . 
Then again — ^again — and even once again, at varying intervals. 
Each time I felt all the agonies of her death — and at each 
accession of the disorder I loved her more dearly and clung 
to her life with more desperate pertinacity. But I am con- 
stitutionally sensitive — nervous in an unusual degree. I be- 
came insane, with long intervals of horrible sanity. During 
these fits of absolute unconsciousness, I drank — God only 
knows how often or how much. As a matter of course, my 
enemies referred the insanity to the drink, rather than the 
drink to the insanity. I had, indeed, nearly abandoned all hope 
of a permanent cure, when I found one in the death of my 
wife. This I can and do endure as becomes a man. It was 
the horrible, never-ending oscillation between hope and de- 
pair which I could not longer have endured, without total loss 
of reason. In the death of what was my life, then, I received 
a new but — Oh God ! — how melancholy an existence." Allow- 
ing all due discounting for the poetic picturing of himself in 
constant agony, there can be no doubt that "the horrible, 
never-ending oscillation between hope and despair" of those 
six years must have made an indelible impression upon the 
poet's brain. Little wonder, then, that he wrote of the death 
of beautiful women. 

In his stories Poe continues this linking of death with sex. 
Another factor manifests itself, namely, the sadistic delight 
in torture. Let us recall a few of these stories. In " Bere- 
nice " the lover tears out the teeth of his beloved before her 
body is cold within the grave ; in " The Black Cat," having 
cut out the eyes of the cat he abhors, and later killed it, he is 
tormented by another cat whom his wife protects ; maddened 
by her attitude he seizes an ax and cuts through her brain, 
after which he walls up the body in his cellar and laughs with 
glee at the fumbling search of the police ; there is the murder 
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of Marie Roget, mutilation of the body and sinking of it in 
the river ; in the " Murders in the Rue Morgue " he dwells 
over all the gruesome details of the masses of hair torn from 
the old woman's head, the throat cut with a razor, the daugh- 
ter stifled in a chimney. The record was kept of seventeeii 
stories of Poe as they appeared in an ordinary edition. Of 
these tales only three did not record violent or tragic deaths ; 
these were " The Purloined Letter," which ends with a re- 
venge ; the " Man in the Crowd," a personification of crime, 
and the " Pit and the Pendulum," as terrible a delineation of 
torture as has ever been penned. Here is the death list from 
the other fourteen : Two dead in the *' Gold Bug," two in 
" The Descent into the Maelstrom," the crews of two ships in 
the " Mss. Found in a Bottle," two in the " Murders in the 
Rue Morgue," two in the " Mystery of Marie Roget," two in 
the " Fall of the House of Usher," one in " William Wilson," 
one in " The Black Cat." one in " The Tell-Tale Heart," two 
in " The Assignation," the prince and his thousand attendants 
in " The Masque of the Red Death," one in " Berenice," two 
in " Morella," one in " Shadow." The list might be extended 
to cover the majority of the tales, but it seems unnecessary to 
pursue such inquiry further. Poe's mind was not only pre- 
occupied with death but with violent death, with murder and 
with pestilence. 

The sadistic impulse is readily linked with sex. This is 
shown in a more subtle form in his favorite story " Ligeia." 
Here is the description of the bridal chamber prepared for his 
second wife: 

" Some few ottomans and golden candelabra, of Eastern figure. 
were in various stations about — and there was the couch, too, the 
bridal couch — of an Indian model, and low, and sculptured of solid 
ebony, with a pall-like canopy above. In each of the angles of the 
chamber stood on end a gigantic sarcophagus of black granite, from the 
tombs of the kings over against Luxor, with their aged limbs full of 
immemorial sculpture. But in the draping of the apartment lay alas 
the chief fantasy of all. The lofty walls, gigantic in height— even 
unproportionably so— were hung from summit to foot, in vast folds, 
with a heavy and massive-looking tapestry — tapestry of a material 
which was found alike as a carpet on the floor, as a covering for the 
bed, and as the gorgeous volutes of the curtains which partially shaded 
the window, the material was the richest cloths of gold. It was 
spotted all over, at irregular intervals, with arabesque figures, about 
a foot in diameter, and wrought upon the cloth in patterns of the most 
jetty black. But these figures partook of the true character of the 
arabesque only when regarded from a single point of view . . . 
To one entering the room, they bore the appearance of simple mon- 
strosities ; but upon a farther advance this appearance gradually 
departed ; and step by step, as the visitor moved his station in the 
chamber, he saw himself surrounded by an endless succession of ^he 
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ghastly forms which belong to the superstition of the Norman, or 
arise in the guilty slumbers of the monk. The phantasmagoric effect 
was vastly heightened by the artificial introduction of a strong con- 
tinual current of wind behind the draperies — giving a hideous and 
uneasy animation to the whole/' Here again is the picture of the 
bed which is a coffin, and the heavy curtains move uneasily like the 
pall which covers the last resting place of the dead. In the center 
of the room swings the censer around which writhe serpent-like 
flames; the censer is of gold. In tending the sick lady Rowena the 
husband offers her a cup of wine, into which he sees fall from ar 
invisible hand a few ruby colored drops. Insensibly the reader feel« 
that this is the revenge of the first wife, Ligeia, on the one who has 
taken her place. Rowena dies, then revives, dies ag^ain, revives. 
Each time the husband does what he can to assist her, although he seem ^ 
to desire that she shall die utterly and leave him in peace. When he 
thinks she is at last quiet in her final sleep she rises and reveals to 
him the wild eyes and streaming hair of his lost love Ligeia. 

In this tale are the three colors: gold and black and red, 
which Poe uses most ; there is also beauty and death and sex. 
The bed and the entire room suggest a coffin in a tomb, the 
censer which is so frequently present in his descriptions is 
reminiscent of the church services which he attended twice 
each Sunday in England and so may very easily have become 
associated with funerals and death, the serpent-like flames 
represent the sex symbol. Here, too, is found another char- 
acteristic of much of his writing: the death wish, this time 
directed against the second wife. Then comes again the old 
feeling that the dead are not wholly dead and the dead woman 
is revealed as his first wife. Her expression is the projection 
of his own feelings of remorse both for taking another bride 
and for the death-wish against Rowena. 

The imagery of this story Poe uses over and over again. 
" The Assignation," another story of the love of a neurotic 
and the death of a beautiful woman, gives the picture of a 
strange room where " Rich draperies in every part of the 
room trembled to the vibration of low, melancholy music." 
Here also are the swinging censers ; the windows are of crim- 
son tinted glass. In the " Pit and the Pendulum " the con- 
demned wretch says, " I saw, too, for a few moments of 
delirious horror, the soft and nearly imperceptible waving of 
the sable draperies which enwrapped the walls of the apart- 
ment." In " The Raven " is heard the " silken, sad, uncertain 
rustling of each purple curtain." " Metzengerstein " has 
tapestry hangings which swing gloomily upon the walls. In 
" Shadow " are sable draperies. We read in " The Masque 
of the Red Death : " " The seventh apartment was closely 
shrouded in hlsiik velvet tapestries that hung all over the 
ceiling and down the walls, falling in heavy folds upon a car- 
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pet of the same material and hue." It was not merely the 
thought of death which obsessed the poet, but death in all its 
details and in its visible symbol, the casket of the dead. From 
contemplation of the coffin the funeral pall or draperies came 
to have a peculiar significance, and when he wrote of rooms 
in which terrible deeds transpired he hung those rooms with 
the draperies of the dead. Not only that, but the curtains stir, 
to sad music, to strange winds, heightening the effect of hor- 
ror, as the breezes which lift the pall over the face of the 
dead, increasing the agony of the spectator by giving the 
semblance of life where life has fled. In his poems are the 
same figures: a curtain is a funeral pall ("The Conqueror 
Worm"), "there passed, as a shroud, A fleecy cloud" 
("Evening Star"), the eyes of the beloved "desolately fall 
on my funereal mind Like starlight on a pall." (To — .) 

Then there are the colors : gold sometimes, but the principal 
contrast being the black and the red. symbols of death and of 
sex, the two ideas to which his thoughts ever returned. Black 
ships, black cats, clocks of ebony, sable condors, black marble 
flagstones, blackened goblets, black wings of pestilence, ebony 
tables, black silk-velvet palls, sable hearse plumes — these are 
a few of the symbolizations of death. For the sex motif are 
red lights, crimson-tinted glass, scarlet panes, the ruddy reflec- 
tion from burning buildings, the fiery colored horse, fiery col- 
ored clouds, blood-red metal, intense light of rubies, the red 
of poppies, wine red as blood, rain that changed to blood, the 
fiery wall of the horizon, red clouds, the red eye of the sun, 
the crimson moon. No attempt has been made to cover all 
the uses Poe has made of the two colors, but it is very signifi- 
cant that these are the two which he used most often, and on 
which he rang so many changes. " The Masque of the Red 
Death " shows the effectively vivid combination of the two. 
The seventh chamber, completely covered with black draperies, 
has for windows (scarlet panes, outside of which lamps are 
placed, so that the light falling on the black curtains must 
l>ass through the scarlet and so blend the two in a weird and 
unearthly aspect. 

After the coffin, the poet's mind turned to the grave or tomb, 
and a vast number of allusions to this may be found in his 
writings. In " The Cask of Amontillado " he walls up his 
enemy in a living tomb ; in " The Fall of the House of Usher " 
Madeleine is placed in a vault under the house; in "The As- 
signation " he rides in a " funereal gondola ; " the " Gold Bug " 
is the story of treasure buried along with two men in a single 
grave ; the Red Death masqueraded in grave clothes ; he buries 
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his victim mider the floor in ''The TcD-Tale Heart :"" hf 
thinks ** what sweet rest there most be in the S'^'*^ ** • "* ^^ 
Pit and the Pendolom *^ ) and in the same storr "^ dreaded to 
more a step, lest I should be impeded br the vaOs ot a t&wmb." 
He sings of the worm that never dies and ptajs that wonzts 
may creep softly aromid his sweetheart's body. In dds coo- 
necdon also will be recalled his poem. "*The Co nquero r Worm.* 

The creeping of worms throogh dead bodies is cottsid ercd 
a sexual svmbol. and in this connection seems to Aaw thr 
presence of an erotic gratification at the thoogfat of die dis- 
solution of the bodies of beautiful women. The th o u i gh:^ of 
the sweet rest within the grave is the desire to creep hack 
into the mother*s womb, which Jm^ and Silberer have con- 
sidered so characteristic of the introvert. 

The sadistic elemem is a co m po un d of the <*'^g^«» desire 
and the desire to give paiiL These desires, repressed in Foe's 
life, are embodied in his poems and talcs. With the child- 
wife, who was for years almost an invalid* he cooM never 
have enjoyed the satisfaction of a normal sex Hfe. while his 
love for other women seems to have been of the mind rather 
than the body. Thwarted on this side of his natnre^ he t nm e d 
to literary and artistic creation. In this he eked out tbe barest 
livelihood, and made enemies constantly by reason of his 
genius as well as of his imolerance of the churns of the many 
mediocre. Through the courts and by means of powerful 
invectives from his own brilliant, bitter pen he s o ught revenge 
on those who slandered or opposed hmn. But his Tictories 
were never whoUy won: he never triunq)hed mteii v <nrer his 
enemies. His will to power, however, would be satKfied with 
nothing short of their annihilation, and, failiqg that in the 
actual ph\*sical world as weH as in the H te r aiy and social 
wx>rld. he turned loose his sadistic impulses upon the creatures 
of his srories. some of whom nrast have represented Terr real 
figures to himself. In ^ The Cask of Amontillado " he savs 
a wrong is never righted till the ^gressor b ptmished and 
knows he is punished by the injured one. His inclination 
fairly gloats over the ingenious tortures it devises, manv of 
which are equal to the most fiendish of the Inqnisitioo. 

Freud t.4 > has wrinen on the effect which wlupf>in^ has on 
children in developing both sadism and masochism. On see- 
ing other children whipped the child feels that he is then the 
favored one. and a sadtsric element of joy at suffering is in- 
troduced. On being whipped himself tfte child nav be ani- 
mated either by a sadistic or a masochistic desire. Masochism 
can be explained as a turning bock of sadism npon the eeo 
and is not itself a primary sex urge. It is a sort of iarn«<n^^ 
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or autoerotic sadism, or sadism focussed on the person's own 
genital organs. Poe went to school in England at a time 
when fagging was in order and as a little fellow he must have 
come in for his due amount of punishment. In school at 
Richmond, under a schoolmaster who believed greatly in the 
efficacy of flogging, Poe was never known to be punished, 
this fact being remarked on as quite unusual by one of his 
classmates. His experience in England would allow for de- 
velopment of either masochistic or sadistic elements; that in 
Richmond would reinforce the sadistic. The son of his 
foster father's partner remarked on the mean delight which 
Edgar, then a boy, took in tormenting a sensitive girl by 
pointing an imitation serpent towards her. (6, p. 25.) The 
serpent being the sexual symbol, the victim of the cruelty a 
girl, there seems an undoubted sadistic element here. The 
same gentleman tells of being thrown into some falls by Poe, 
who was then obliged to rescue the weaker boy, such 
an incident gratifying both the sadistic tendency and the will 
to power. The scene which he is reported to have made with 
the second Mrs. Allan when she was sick in bed indicates the 
same sadistic trend. All through his life the two things are 
found together: his will to power, thwarted, demanding sadis- 
tic revenge, his sadism gratifying and reinforcing his will to 
power. 

There is an obvious death wish in many of the stories of 
Poe directed against a man. In " The Tell-Tale Heart " it 
is against an old man, whose murder he accomplishes; not 
satisfied with this he cuts off the limbs. He commences the 
story in an extenuating tone, but objects to being called mad. 
" True — nervous — very, very, dreadfully nervous I had been 
and am ; but why will you say that I am mad ?" Then telling 
of the murder, he continues : " It is impossible to say how 
first the idea entered my brain ; but once conceived, it haunted 
me day and night. Object there was none. Passion there 
was none. I loved the old man. He had never wronged me. 
He had never given me insult. For his gold I had no desire. 
I think it was his eyes ! yes, it was this ! " This detailed 
setting forth of lack of reason for a murder indicates in the 
writer a defense mechanism against the unconscious wishes. 
There was one man for whose murder all such reasons would 
apply: the foster father, Mr. Allan. There had never been 
love or understanding between the two. He had brought up 
the gifted boy as his son, giving him his name, then had cast 
him off without a cent. He had insulted him and driven him 
from his house. He had refused to pay Edgar's gambling debts 
which the boy regarded as debts of honor, and so had placed 
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him in a position of galling humiliation at the University. 
Had he died earlier Edgar would have inherited his gold. 
Had he not married again the fortune would probably have 
gone to the poet. In all the years of destitution, of pitiful 
struggle against a pitiless fate, never able to realize his cher- 
ished desire of founding a magazine because of lack of funds, 
seeing a young wife fade away lacking the money to buy her 
either the drugs or food her condition demanded — ^is it not 
reasonable to suppose that hatred should turn against the man 
who might have prevented all this, against the man who had 
taught him to expect and to desire luxuries and had disap- 
pointed him, against the man who had humiliated and insulted 
him? Object and passion were surely here sufficient for the 
unconscious if not the conscious death wish. 

We come now 'to the masochistic tendency of Poe, which 
while not nearly so striking generally, is extremely well dis- 
played in a few stories. It will be recalled that masochism 
is the regression of the sadistic impulse from the outer world 
onto one's own person. In " Loss of Breath " he describes 
his own tortures in tones of considerable enjoyment, his ears 
were cut off, incisions made into his stomach, the skull frac- 
tured, he was hanged and obligingly went through spasms for 
the benefit of the populace which encored. " A Predicament " 
tells the story of his being caught in a huge clock and the 
minute hand being imbedded in his neck till it cuts off the 
head. 

" The ticking of the machinery amused me. Amused me^ I say, tor 
my sensations now bordered upon perfect happiness. . . . The 
eternal click-clack, click-clack« click-clack, of the clock was the raost 
melodious of music in my ears. . . The bar had buried itself two 
inches in ^ffty neck. I was aroused to a sense of exquisite pain . . . 
My eyes,^"fiom the cruel pressure of the machine, were absolutely 
starting from their sockets ... one actually tumbled out of my 
head ... I was presently relieved ... by the dropping^ out 
of the other eye. 

The bar was now four inches and a half deep in my neck, and 
there was only a little bit bf skin to cut through. My sensations were 
those of entire happiness, for I felt that in a few minutes, at farthest, 
I should be relieved from my disagreeable situation ... At 
twenty-five minutes past five in the afternoon precisely, the haire 
minute-hand had proceeded sufficiently far on its terrible revolution 
to sever the small remainder of my neck. I was not sorry to see 
the head which had occasioned me so much embarrassment at leni^h 
make a final separation from my body. It first rolled down the side 
of the steeple, then lodged, for a few seconds, in the gutter, and then 
made its way, with a plunge, into the middle of the street" 



The detail with which this is told and such expressions as 
amused me," " a sense of exquisite pain," " entire happiness/* 
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are expressive of masochistic delight in suffering while the 
sardonic humor which laughs at his own dismemberment is a 
defense mechanism which the sensitive poet must have had to 
set up early in life, as protection against the ridicule of others. 
" The Pit and the Pendulum " is the tale which best of all 
illustrates this masochistic tendency. It is told in the first 
person by a victim of the Inquisition. The man swoons on 
hearing his sentence and awakens to find himself in utter 
darkness in an underground cavern. There he narrowly es- 
capes falling into a grewsome pool of nameless horrors. The 
invisible torturers plan for him one death after another, each 
more terrible than the last. In reality one feels that it is the 
author himself; who| takes delight in planning first, one affliicftion, 
then another, and who enjoys the thought of his own body 
suffering such agonies. The story is like a dream in which 
we watch ourselves take part, feel with ourselves and yet are 
detached from ourselves. After a swoon the poor victim 
awakens to find himself bound flat upon the floor, utterly 
helpless save for one free arm with which he can reach the 
scanty food at his side, which is carefully calculated just to 
keep life in his body. He hears above him a strange ticking 
and perceives in the shadows what appears to be a large 
pendulum. As the hours pass he sees this pendulum slowly 
descend. It approaches his bound body, hour by hour coming 
nearer; after every swoon he awakens to find it closer; he 
sees the sharp steel of its point; it cuts the air in ever wider 
circles; fascinated, yet horrified, he watches for days the ap- 
proach of death ; in detail the author describes his body sensa- 
tions. The rats have come out to snatch the last remnants 
of food ; at length it occurs to him that by smearing the meat 
upon his bonds they will gnaw away his fetters. While the 
rats gnaw at his cords the steel pendulum sweeps nearer and 
nearer, its sharp blade cutting the air just above him. It 
touches his garments, it cuts the cloth above his breast, and 
just at the last second he is freed and crawls away. Imme- 
diately the pendulum is drawn up, showing how incessantly he 
is watched. Then there comes a light within the chamber, a 
strange light which shows up the horrible, fantastic figures of 
devils and ghosts upon the walls ; these figures begin to glow 
with heat, the walls and floor are hot to the touch, he perceives 
that they are entirely of brass and capable of casting out an 
intense heat. Tortured by fear and by the increasing heat, 
he creeps to the edge of the pool, and gazes down, too horri- 
fied by what he sees to take the plunge. It is evident that the 
torturers design to drive him into the pool and he determines 
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to resist at no matter how great sufferii^. The heat and hi 
agony continue till at the limit of human endurance he t 
rescued by the armies of his sect who have taken the town 
The meticulous detail of this story, the evident relish wid 
which the author describes his sensations as, helpless on th 
floor he watches the nearing sweeps of the sharp blade of tb 
pendulum, or as he recoils from the ever increasing heal 
shows a masochistic delight in the thought of torture appiio 
to his own body. 

Mordell (9) calls attention to the stories of ratiodnatio 
of Poe which he considers a further indication of masochisin 
"The Murders in the Rue Morgue," "The Mystery of Mar* 
Roget," " The Purloined Letter," and " The Gold Bug." an 
masterly examples of the analytical genius of Poe. The care 
ful study of the tedious details of the mysteries of the firs 
three as well as the solving of the cipher in the last tale rcpre 
sent the delight of a mind which loved to torture itself. 

This is clearly shown in the man's life as well. As edito 
of a Philadelphia journal he made the boast that man couk 
invent no cipher which human ingenuity could not decipher 
and set himself the task of solving the many cryptogram: 
submitted. The busy editor yet found time to spend hour 
exercising his mental faculties, as if delighted by the irritatini 
burdens he could place upon his mind. It is reputed that h 
never failed to make good his boast. 

The analytical powers manifested by Poe in such stories ai 
those mentioned above, and also strikingly evident in mud 
of his critical writing, was a characteristic not commonly as- 
sociated with his other gifts. He insisted, however, that then 
could be no genuine imagination without this capacity foi 
analysis of the keenest sort. Certainly the verisimilitude of 
his most extravagant tales is greatly increased by the back- 
ground of incisive thinking and detailed analysis which they 
evidence. Oliver Leigh has made an interesting study in the 
character of Poe as shown by his photographs. One side of 
the head, if duplicated, gives a picture of the bulging forehead 
: and heavy brain of the hydro-cephalic, the dwelling place of 

J grotesque fancies and weird images of horror; the other side 

d shows the square-headed, intellectual, analytical type, the brain 

J which pn-oduced stories of ratiocination, critical essays of pcne- 

' tration and which distinguished itself in mathematics. (8) 

J These two types, confined within one brain, gave the world 

I the dreamer, the neurotic, the poet, the analyst and the thinker. 

I*oe's life after the death of Virginia in January, 1847, is 
sadder than any of his stories. The last two years before the 

. j 

I 

1 
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end in 1849 are a miserable record of alternating hope and 
despair, of a body and mind on the downward grade of de- 
terioration, checked now and again before its approaching 
dissolution to turn and attempt to struggle back to sanity and 
health, yet never quite succeeding. After his own illness at 
the time of his wife's death he never regained his former 
capacity of productivity, although his last years were marked 
by fitful gleams of that genius which has won for him in 
Europe the reputation of being America's one really great 
and original poet. The mad poem, " Ulalume," with its mel- 
ody and weird effects of nameless horror; the beautiful death 
poem, "To Annie," in which he thanks Heaven that "the 
fever called living is over at last ; " the onomatopoeism of 
" The Bells " and the prose poem, " Eureka," belong to this 
period. In these last years he also met and loved Mrs. Helen 
Whitman, formed an ardent friendship for " Annie," Mrs. 
Richmond, and became engaged to Mrs. Shelton who, as Miss 
Royster, had been his boyhood sweetheart. The last thing 
he wrote was the lyrical " Annabel Lee," which was not pub- 
lished until after his death. 

" Eureka " represents a new departure into philosophical 
realms. Dedicated to Alexander von Humboldt it is offered 
to " the dreamers and those who put faith in dreams as in the 
only realities " as a " Book of Truths, not in its character of 
Truth-Teller, but for the Beauty that abounds in its Truth; 
constituting it true." Through all its excursions into Physics, 
Astronomy and higher mathematics it manifests the neurotic 
passion for Unity — a seeking after a primal cause from which 
came all the Universe and to which all must return. In this 
are passages suggestive of Ward's " primal homogeneity " and 
theory of filiation. The poet anticipates the time when the 
myriads of individual intelligences will become blended, as will 
the bright stars, into One. He closes with the triumphant 
thought : " Think that the sense of individual identity will 
be gradually merged in the general consciousness — that Man, 
for example, ceasing imperceptibly to feel himself Man, will 
at length attain that awfully triumphant epoch when he shall 
recognize his existence as that of Jehovah. In the meantime 
bear in mind that all is Life — Life — Life within Life — ^the 
less within the greater, and all within the Spirit Divine." 
(10c, p. 315.) 

The rumors which still go the round of the clubs in Balti- 
more claim that Poe was definitely syphilitic. This has never 
been established, although the lesion on the brain and cerebral 
congestion from which he suffered in his last years increase 
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the probability of the syphilitic infection. Whether this be 
true or not, he certainly displayed the same diathesis evidenced 
by many men of genius who are said to have been syphilitic — 
for instance, de Maupassant, Wilde, Nietsche. In them, as 
in Poe, the phyletic tendencies died out and the egoistic ones 
came into dominance. This might be expected as a result of 
the disease which, depriving a man of the capacity for propa- 
gation, so cuts him off from the normal social interest in the 
future of the race, and turns the full force of the libido in 
the direction of personal ambition. Senescents and young 
people — those too young and too old to bear children — betray 
somewhat this same selfish absorption in the attainment of 
their own desires. These syphilitic geniuses, driven by the 
nature of their disease, to concentration upon their own ego- 
istic development as the sole means of satisfying their will to 
power, became to a great extent hyper-individualized, with 
an over-expansion of the ego which made them anti-social. 
Their sex interests, too, seem to make at least a partial trans- 
ference from the normal object of the opposite sex. Oscar 
Wilde's glittering descriptions — of pomegranates bursting in 
the sun, of tall reeds of fluted ivory, of pale poppies, ostrich 
plumes like white foam, robes of tissued gold, ceiling of fretted 
silver, green bronzes, agates, lapislazuli, bowls of amethyst, 
nightingales, and faint perfumes of jasmine, — the manner in 
which he lingers lovingly over long pages of rare gems, rich 
embroideries and draperies, strange, heavy odors, and the 
sotmd of weird, barbaric music, betrays more than a mere 
esthetic appreciation of beauty. There is a sensuous, sexual 
delight in these beautiful objects which far surpasses the 
normal enjoyment. Poe manifests this same attitude, al- 
though his range of enjoyment is more narrowed than that 
of Wilde, and even in his keenest appreciation of the loveli- 
ness of the inanimate world he is still haunted by the con- 
ceptions of horror and of death, which were to him inseparable 
from the realization of the highest beauty. This, too, would 
indicate a certain sexual displacement because of his constantly 
allying sex with death — the death of a beautiful woman being 
to him the most poetic of themes. Likewise his love of 
women, which was apparently of the mind so much more than 
of the senses, seems to signify an erethic sublimation which 
may have been, in the last analysis, based upon his physical 
condition. 

It was in these last two years that Poe met and became 
engaged to Mrs. Helen Whitman. His love letters to " Helen " 
as well as his tenderly devoted letters to ** Annie " at this time, 
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form some of the finest products of his later writing. These 
letters to " Helen " have been extravagantly praised as show- 
ing the passion of a lover. This they do not. They show 
die passion of a poet, writing about love. He was writing 
Kterature under the form of love letters just as he had under 
the form of love poems,- stories or critiques. This passage 
has been often referred to as showing his deep devotion to 
Mrs. Whitman: (11, p. 71) 

"As you entered the room, pale, timid, hesitating, and evidently op- 
pressed at heart ; as your eyes rested appealingly, for one brief moment, 
upon mine, I felt, for the first time in my life, and tremblingly acknowl- 
edged, the existence of spiritual influences altogether out of the reach 
of my reason. I saw that you were Helen — my Helen — the Helen of a 
thousand dreams — she whose visionary lips had so often lingered upon 
my own in the divine trance of passion — she whom the great Giver of all 
Good preordained to be mine — mine only — if not now, alas, then at 
least hereafter and forever in the Heavens. You spoke falteringly 
and seemed scarcely conscious of what you said. I heard no words — 
onlv the soft voice, more familiar to me than my own, and more 
melodious than the songs of the angels. Your hand rested in mine. 
and my whole soul shook with a tremulous ecstasy. And then bur 
for very shame, but for fear of grieving or oppressing you — I would 
have fallen at your feet in as pure — in as real a worship as was ever 
offered to idol or to God. And when, afterwards, on those two 
successive evenings of all — heavenly delights, you passed to and fru 
about the room — now sitting by my side, now far away, now standing 
with your hand resting on the back of my chair, while the preter- 
natural thrill of your touch vibrated even through the senseless wood 
into my heart — while you moved thus restlessly about the room — as 
if a deep Sorrow or more profound Joy haunted your bosom — my 
brain reeled beneath the intoxicating spell of your presence (and it 
was with no human senses that I either saw or heard you. It was 
my soul only that distinguished you there.) I grew faint with the 
luxury of your voice and blind with the voluptuous lustre of your 
eyes." 

Yet at the same time that he was writing to Mrs. Whitman 
in such a vein, he was writing to " Annie " in letters breathing 
a spirit of entire confidence and love. Mrs. Whitman was 
said to have been greatly hurt by the publication of these latter 
letters, but they in no sense diminish Poe's love for her, nor 
show any evidence of faithlessness. In all these letters he 
was simply being true to himself — true to his own needs which 
required the loving approval of many women rather than the 
utter devotion of one, which could be satisfied as much by 
the sexless attachment to a married woman as by his engage- 
ment to Helen. After the breaking of the engagement with 
Mrs. Whitman, brought about by the efforts of friends of 
hers who objected to the match, Poe became engaged to Mrs. 
Shelton. His relations with women after Virginia's death 
represent a pitiful attempt to re-establish himself, to regain 
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from the eyes of those who loved him his OMrn self-resped 
Mrs. Clemm was then too old and broken to afford him the 
solace and safety he so hopelessly craved. But from among 
all his women friends, from all who had relieved the dark 
hours of Virginia's death, all those who from their attachment 
to the poet, ministered willingly to his mother-in-law after 
his death, no Gradiva appeared, not one was strong^ enough 
to rescue him from the i)erilous path his feet were straying 
on, not one was able to bring him peace, and faith and i 
renewed interest in life. 

But more than a woman's love he was needing the attention 
of a specialist and this he did not receive. The lihido of the 
poet, thwarted in its former expression through his poems and 
his love for his wife, sought here and there for other outlet, 
in his attachments to other women, in his titanic dream of 
the universe wherein he sought to grasp the very essence and 
simplicity of Unity itself, and in his obsessive desire to found 
a magazine of his own, — sought, but did not find. The lesion 
on one side of his brain (diagnosed by the famous New York 
physician, Dr. Mott, and the nurse, Mrs. Shew, Poe's faithful 
friend for years) would not permit him to use stimulants or 
tonics without producing total insanity. N. P. Willis, the edi- 
tor, in a tribute to Poe immediately after the unhappy end in 
Baltimore, alludes to this : " We heard, from one who knew 
him well, . . . that, with a single glass of wine, his whole 
nature was reversed, the demon became uppermost, and, 
though none of the usual signs of intoxication were visible, 
his will was palpably insane." (6, p. 361.) Yet in times of 
deepest depression even insanity must have come to appear 
preferable to his own sad thoughts, and he sought feverishly 
" surcease from sorrow," whatever the means or the result 
Before going to Richmond on the final journey he wrote to 
Annie : " No, my sadness is unaccountable, and this makes 
me the more sad. I am full of dark forebodings. Nothing 
cheers or comforts me. My life seems wasted — the future 
looks a dreary blank : but I will struggle on and * hope aeainst 
hope.' " (6, p. 303) 

The attempted suicide from laudanum in Boston was only 
one evidence of the profound state of melancholia into which 
he had sunk. His physique deteriorated, and suffering from 
congestion of the brain, he should have been in a sanitarium 
instead of struggling about the country in the forlorn hope 
of founding his magazine. It was in quest of this ** will o' 
the wisp " that in 1849 he set out for Richmond. He was 
at this time in the most wretched spirits; he expressed a pre- 
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sentiment to Mrs. Lewis that he would not return and arranged 
all his papers with Mrs. Clemm, telling her what to do in case 
he died. His delusion of persecution in Philadelphia is ex- 
tremely suggestive of the beginnings of paresis. His state is 
described ^ Mr. Gill (6, p. 307) : 

*' When he finally reached the residence of his kind friend. Foe was 
in a highly excited condition, almost distracted indeed. His mind 
seemed bewildered and oppressed with the dread of some fearful 
conspiracy against his life; nor could the arguments or entreaties of 
his friend convince him that some deadly foe was not, at that very 
moment, in pursuit of him. He beaded for a razor for the purpose 
of removing the mustache from his up, in order, as he suggested, that 
he mi^ht disguise his appearance, and thus baffle his pursuers. But, 
unwilling to place such an instrument in his hands, he was prevailed 
upon to allow his host to effect the desired change upon which he 
imagined his safety depended. The conditions of Poe's mind was 
such that Mr. Sartain, after persuading him to lie down, remained 
watching with him through the night with anxious solicitude, unwilling 
to lose sight of the unfortunate sufferer for a moment. The following 
nip^t, Poe insisted on going out He turned his steps towards the 
River Schuylkill, accompanied, however, by his devoted friend, whose 
apprehension was strengthened by the vehemence with which, without 
cessation, he poured forth in the rich, musical tones for which he 
was distinguished, the fervid imageries of his brilliant but over- 
excited imagination. The all-absorbing theme which still retained 
possession of his mind, was the fearful conspiracy that threatened his 
destruction. Vainly his friend endeavored to reassure and persuade 
him. He rushed on with unwearied steps, threading different streets, 
his companion striving to lead him homeward, but still in vain. 

"Towards midnight, they reached Fatrmount and ascended the 
steps leading to the summit, Poe all the while giving free scope to 
the conversational powers for which he was always remarlaible, insist- 
ing upon the imminence of his peril, and pleading with touching elo- 
quence for protection. 

" He didn't recover from this intense excitement until, subsequently, 
escaping from the house, he wandered out into the neighborhood of 
the citjr, and throwing himself down in the open air m a pleasant 
fidd, his shattered nerves found a comfortless but sorely needed repose 
He woke refreshed. . . . 

*' All that he could call to mind were the entreaties and persuasions 
of some 'guardian angel' who had sought to dissuade him from a 
frightful purpose." 

Such delusions would seem to have some correlation with 
the stories that he was unable to go to sleep after Virginia's 
death without the presence of Mrs. Clemm or some kind 
friend at his bedside. The fear of death, which he evidenced 
in his morbid prepossessions with the subject, may have grown 
in these " lonesome latter years " to be so portentous and 
awful a figure that he could never quite escape its shadowy 
horrors. Or again, the fear of life itself, of the futile mock- 
ery of life which he was leading, of himself as he had come 
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to be in his weakness, might have been the cause of mttcfa of 
his terror. Either fear could easily, in his overwrought state, 
have led to the thought of suicide, which he had already oooe 
attempted, and this may have been the " frightful purpose" 
from which the " guardian angel " sought to dissuade him. 

Temptation conquered for the time being, there came to 
him a momentary peace from his delusions and fears and a 
new enthusiasm for laying hold on the actual facts of reality. 
The possibility of a new life beckoned him smilingly, and he 
arrived in Richmond in unusually good spirits. There he was 
welcomed and made much of by old friends. He even took 
the temperance pledge with much earnestness, obtained a posi- 
tion in the city of his childhood and planned to bring Mrs. 
Clemm down there. It was at this time that he is said to 
have renewed his addresses to Mrs. Shelton and she, a widow 
of independent means, to have accepted them. He lectured 
before a cultured audience, and left Richmond apparently 
more contented than he had been for some time, carrying with 
him, according to Bishop Fitzgerald (6, p. 322), the proceeds 
of his lecture, which amounted to $1,500. Of the tragic 
solitary end in Baltimore, little is known with any degree of 
accuracy. Poe arrived there at election time, at a period when 
it was customary for bands of men to seize helpless strainers. 
drug them and carry them from poll to poll, registering their 
votes for whatever party they desired. It is believed gen- 
erally that he fell in with such a gang. However that may 
be, he was found in a barroom, insensible, in the shabbiest of 
clothes. He was taken to a hospital where he lived about a 
week. He is reported as being part of the time in stupor, 
part of the time in delirium, during which he conversed va- 
cantly with spectral or imaginary objects. His replies to 
questions were entirely unsatisfactory. Two of his doctors 
report that he made the statement that his best friend would 
be he who would blow out his brains. (6, pp. 334-336.) So, 
on October 7, 1849, was extinguished that flame of genius 
which had blazed, now so fitfully, now so brilliantly, for forty 
years. In the mystery of his last days, his life did indeed 
go out like a candle in the dark. 

It is doubtful if the circumstances of his death matter so 
very much. If Baltimore rowdies came in to hasten the end 
they were simply an incident in the inevitable close. The man 
had burnt himself out. He had described his own condition 
when he wrote : " There are few men of that peculiar sensi- 
bility which is at the root of genius, who, in early youth, have 
not expended much of their mental energy in Uvmg too fast; 
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and, in later years, conies the unconquerable desire to goad the 
imagination up to that point which it would have attained in 
an ordinary, normal, or well-regulated life. The earnest long- 
ing for artificial excitement, which, unhappily, has character- 
ized too many eminent men, may thus be regarded as a psy- 
cal want, or necessity — an effort to regain the lost — a strug- 
gle of the soul to assume the position which, under other cir- 
cumstances, would have been its due." (6, p. 231.) He 
showed at the last very clearly that " psychal " want, the 
struggle of the soul to regain the lost, and in the nature of the 
case he was doomed to failure. That last brief lifting of the 
clouds in Richmond could have been only temporary; his 
weakened body and the congestion of the brain from which 
he was suffering made inevitable the return of his former 
condition of melancholia. That diseased brain which had sup- 
plied his writings with all its morbid, beautiful imagery and 
haunting melodies of death, came finally by its defects to 
render his further progress and development impossible. And 
when it failed him, and there was no longer possible a con- 
tinuation of the superiority which he had won in his chosen 
field, his proud spirit, his guiding fiction, must have sought 
relief in some form of insanity or in death. Insanity had 
begun, under the depression of melancholia and the delusions 
of paresis ; death he had sought before and would have sought 
again; the darkened close in Baltimore came as a release — ^a 
release not to be regretted by any who love Beauty as an end 
in itself and who crave for its expression a form no less 
perfect than that which Poe was able to give in the days of 
his greatest power. 
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MINOR STUDIES FROM THE PSYCHOLOGICAL 
LABORATORY OF CLARK UNIVERSITY 

Communicated by Edwik G. Boring 



By C. C. Pkatt 

The Psychological Laboratory of Oark University hai a set of 
iwenty-two steel cylinders designed for the determination of the upper 
limit of hearing. The set is similar to Koeni^s and is manufactured 
by the Standard Scientific Company of New Yorlc The present list 
price is $75. The cylinders are computed by the manufacturers on the 
basis of a calibration made for a greater length of bar to give the 
frequencies for three octaves of the natural diatonic scale from 
c» — 4096 to c"-=32,76B vs. inclusive. Each cylinder is slightly 
grooved at its two nodal points and is luspended horizontally by loops 
of fine tough cord which pass about these grooves. A brass hammer 
is used to secure vibration. 

We have attempted unsuccessfully to calibrate these cylinders by 
means of the Kundt dust method.* Schwendt has reported his ex- 
periments with this method in determining the frequencies of the 
koenig high forks and cylinders.* The forks afforded him little diffi- 
culty, but only after many trials was he able to secure the Kundt dust 
figures from the cylinders. We proceeded in the same manner with 
lycopodium powder distributed in thin glass tubes ranging from 20 to 
8 mm. in diameter, but in only two instances did we get the dust to 
fall in figures which could be considered reliable for the determina^ 
tion of wave-length. With the cylinders d* and f* the lycopodium 
felt into periodic loops 3£3 and 327 cm. in length respectively. These 
values divided into the speed of sound at the given temperature give 
frequencies of 4511 and 5361 as against 4608 and 5461.33 calculated 
for these particular cylinders by the makers. Koenig* was inclined 
to believe that calculation gave values slightly too high ; thus the im- 
portance of calibration becomes apparent if the cylinders are to bi 
used for accurate work. It would seem, however, that the Kundt dust 
method is not very suitable for use with the cylinders. We spent two 
weeks of vacation-time in fruitless effort to get results, and the only 
report of the success of this method with the cylinders is Schwendti 
brief mention. On the other hand, since calculation and calibration 
agree here to within 2%, we may perhaps assume that the cylinder* as 
calculated and marked by their manufacturers are accurate tor clinical 
work and class demonstrations, even though calibration will be neces- 
sary in research work. 

We have used the cylinders at Clark University to determine the 

■ For a discussion of this method as applied to the calibratton of 
high acoustic frequencies, tee £. B. Titcnener, Ejtfmmunti^ Pty- 

thology. vol. 2. part 2, pp. 32tf. 
'' V Schwendt, Expert men telll 
vingungszahl hochster horbarer Tone, f^fiugcr 
p. 356. 

■ R. Koenig, Ueber die hochsten hdrbaren und unhorbartn ' 
Wild. Anm., K. F. 69, 1899, p. 723. 
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tonal TR of sixteen observers, all of whom had had experience in 
psychological observation. Each observer was seated comfortably in 
a chair with his back to the cylinders at a distance of four feet, and 
was given the following instructions: '*Wlhen the stimulus is pre- 
sented, you are to report *yes' if you hear a tone, and * no * if you 
hear no tone. Try to report immediately. If you arc doubtful of 
your judgment, say so." Preliminary practice was given to train O 
and to enable £ to determine the critical stimulus. The two cylinders 
immediately on either side of the critical stimulus were used to com- 
plete a series of five stimuli, on each of which 100 judgments were 
taken. The stimuli were presented in haphazard order in series of 
50 judgments with a brief pause between series. No observer ex- 
perienced more than a temporary initial difficulty in recognizini^ the 
presence or absence of tone, and doubtful judgments were rare. They 
were permitted but not recorded. The whole experiment required 
about an hour. The accompanying table shows the percentage of af- 
firmative judgments on each of the five stimuli for each observer. 

TABLE 

Relative frequencies of the judgment "Yes," meaning heard-tonal- 
quality, for struck steel cylinders of the frequencies indicated. Sixteen 
observers, one session each. One hundred judgments on each of five 
stimuli. The frequencies are calculated and not csuibrated; see text. 
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1. The table shows that differences between individuals are much 
greater than the variations of the single individual from judgment to 
judgment. Although the d of about 18,000 is most often the critical 
stimulus there were cases in which the e and f above and the c, b and a 
below were critical. The instrument, therefore, provides a means for 
the determination of individual differences, though the number of 
stimuli is too few to render the calculation of a Timen possible, and 
though the frequencies as calculated are inaccurate within a small 
per cent. 

2. It is extremely probable that under conditions of greater practice 
not more than one cylinder would turn out to be critical, that all cyl- 
inders of lesser frequency would give 100% affirmative judgments and 
all cylinders of greater frequency no affirmative judgments. Eight of 
our sixteen observers give this result even under our conditions of 
little practice. It is also probable that greater practice would produce 
more often the results given by observer 12, for whom no critical 
stimulus was present in the series. He always heard tone for b, c, 
and d and never tone for e and f. He was, it must be added, a more 
practiced observer than many of the others, and tended for this reason 
to reject doubtful judgments. 

3. In general the cylinders indicate that the limen is less than 20,000 
vibrations. The limens for cylinders cited by Titchcner* are 20,000 vs. 
Stump f mentions the " fast allgemein angenommene Tongrenze von 
20,000 Schwingungen/'^ If we take the averages in our table and 
compute a limen by Urban's method (phi-gamma hypothesis) we get a 
value of 18,610 vs. The limen is also dependent upon intensity, which 
is seldom controlled in experiments and almost never calibrated. 
Nevertheless it would seem that the recent theories of vowel sounds 
that require a c of 32,000 vs. must be failing to take account of the 
facts of the limen. 

4. Observer 1, who has the lowest limen, is older than any of the 
other observers. There is, however, no other evidence of age differ- 
ences. Observer 1 is bety^een 40 and 50 years of age; observers 2, 
6, and 12 are between 30 and 40; all the other observers are between 
20 and 30. It happens that the three observers with the highest limens 
are the most musically trained. 

5. One observer, in characterizing the quality of the high tones, de- 
scribed it as a ** singing " sound and likened it to a hiss. This ob- 
servation suggests that even in instruments so little vocal as struck 
steel cylinders vowel-quality may be present. It is possible, however, 
that the " singing " sound arises from the beating of the two adjacent 
tones that Koenig thinks these cylinders produce.* 

6. Our work contrasts strikingly with work by the Galton whistle 
in that doubtful judgments with the cylinders are unusual. The scarc- 
ity of doubtful judgments is, of course, to be accounted for in part by 
the use of stimuli so far above and below the limen, but it also appears 
that doubtful judgments are exceptional even for the critical stimulus. 
If this conclusion is borne out in further investi^tion, it will be de- 
sirable to use cylinders for liminal determinations instead of the 
whistle. The psychologist would need to have made up, however, a 
set of at least thirty cylinders lying within the octave g* "= 12288 to 
gT = 24576. _^^ 

* Op. cit„ 41. 

* Bericht iiber den VI Kongress fiir experimenteUe Psychologie, 1914, 
p. Z27. 

* Koenig, op, cit., p. 722. 

^ Titchener, op, cit,, p. 40. 
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7. Although intensity is a factor aSccting the limcn,* its control 
does not appear to be diflicnlt with this instrument The detemina- 
tions of relative frequency given in our table are not aignificantt; 
altered by slight variations in the strength of the actuatinc blow of 
the metal hammer nor by the distance of the observer from the ap- 

Kratus. A light, hard, rubber hammer in place of the braas gira, 
wever, a noticeably lower limcn. 

8. The set of cylinders as it stands is extremely nacfnl for demoa- 
strational purposes. We have used it with great success in a small 
classroom, 21 x 30 ft, seating about 25 persons, to demonstrate indt- 
viduat diSerences. The observers consistently fail to hear tone at 
different points in the scries and their iudgmcnts are ^iparently ant 
greatly altered by suggestion from the other members of tfie class. It 
remains to be seen whether the same demonstrational exiterimesit ^m 
be performed for large introductory courses with one or two hundred 
stndcnti. 
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Ptyckolagie und Verkehrsweten. By Hans A. Mamns. (.Hefl 10 
of Schrifltn sur PsychologU dtr Berufseigtmng und des Wirt- 
tchaflsUbtns.) Edited by Otto Liphann and Wiluam Stein, 
1919. U p. 
Th« author diicusses first the general value of pfycbological priii' 
ciples in the training and (election of Irafiic pertonncl. in the certifica- 
lion of profeMional chanfTeun, and the licensing of private auto- 
mobiliits. He then takes up, in survey fashion, the psychological 
factors of the signal system. He enumerates the psychological require- 
ment! of good signals and states the problems involved in learning 
and reacting to them and in avoiding accidents and especially collision 
with pedestrians. His main object is to show that like all other phases 
of economic life, transportation and traffic need the co-operation of 
consulting psychological experts in solving all those problems which 
invotvc the human element as an important constituent. i. ■. c. 

Die Ptyehiiche Eignung der Funkentelegrafhitten. By Ono Lipuann. 
(Hefl 9 of the Schriften sur Psyckologit der Bfntfseignung und 
des WirtschafUlebenj.) Edited by Otto Lifphann and Wiluam 
St»n, 1919. 40 p. 

The first part of this article deals with the analysis of the mental 
functions of wireless telegraphers. Both receiving and sending wire- 
less messages require good memory and ability to learn quickly. In 
sending messages, accuracy, speed, and certamty in movements are 
essential, but the sender is usually not limited in speed nor exposed 
to distractions, which two factors make the receiving a much more 
difficult task. Since the signals to be received and recorded are faint 
tones from 500 to 1,000 vibrationi, the listener must be able lo differ- 
entiate accurately both pitch and intensive differences ; he must have 
a good memory for pitch in order to identify thereby the stations 
communicating with him; and he must be able to recognize different 
rhythms of sound signals and the changes they undergo when their 
speed is altered. He will be the more efficient the less he needs to 
translate these sounds into visual or motor terms. Subjective types of 
receivers who interpret what they hear are less valuable, at least from 
the militaristic point of view, than the objective type who merely write! 
down what he hears. The process of recording involves a division of 
attention between hearing the present sound and simultaneous writing 
what had just been heard. Finally, the receiver must be able to dis- 
regard a large number of distracting and conflicting noises from other 
Itationi and confine his attention exclusively to the particular sender 
with whom he is trying to communicate These auditory disturbances 
oScr the greatest diftioiltv to the beginner in wireless telegraphy and 
prove sometimes too mucK for bim. 

In the second part the author deiciribei a complex method of testing 
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alphabet were employed as stimuli, at a constant pitch of 1,000 vs., 
presented automatically by a special sending apparatus which trans- 
mitted the sounds through a number of individual telephone receivers 
to a group of learners. The stimuli were given in successive series in 
different orders, at four diflFerent degrees of intensity, and at seven 
different rates. In some of the series disturbing secondary sounds of 
600, 700, and 900 vs. were introduced. Each observer wrote down 
what letters he heard, as nearly as possible in the order in which he 
heard them, and he was scored on the basis of the number of correct 
replies. 

The last part gives the results of these experiments with seventy- 
one observers and describes also the methods of computing the data 
from various points of view, in order to take account of practice, 
fatigue, and distractibility. The index of efficiency for a given ob- 
server is based upon the combined results of all the series, which had 
previously been weighed. Two methods of weighing the series are 
discussed and compared, and a positive correlation coefficient of .8264 
with a P. E. of .02656 is found for them. Unfortunately the experi- 
mental results from these 71 observers could not be compared with 
the outcome of the training which they underwent or with their suc- 
cess in actual service, although another investigator, who has also 
used this method as part of a much more extensive study, is reported 
to have had good results with it. L. r. g. 
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Taboo and Genetics. By M. M. Knight, Iva L. Peters, and Phylus 
Blanc HARD. N. Y., Moffat, Yard and Co., 1920. 301 p. 

This book is an attempt to help the many who are now thinking 
much about sex relations and family. It is frank and in simple lan- 
guage and is sociological. The three authors have divided the field 
between them as follows: Dr. Knight writes the chapters on The 
New Biology and The Sex Problem in Society; Dr. Peters, those on 
The Institutionalized Sex Taboo, and Dr. Blanchard on The Sex 
Problem in the Light of Modern Psychology. 

A General Introduction to Psychoanalysis. By Sigmund Freud. (With 
a Preface by G. Stanley Hall.) N. Y., Boni & Liveright, 1920. 
406 p. 

The substance of this volume was evidently given in popular lectures 
to a non-medical audience, and its twenty-seven chapters cover pretty 
completely the entire field from the standpoint of Freud. After three 
introductory chapters the next eleven are devoted to phases of The 
Dream, and the remainder to the General Theory of the Neuroses. 
All those who want the latest authentic statement of what psycho- 
analysis is and means, and to know the attitude which Freud takes 
toward his critics, will welcome this book. 

The Psychology of Functional Neuroses. By H. L. Holungworth. 
N. v., D. Appleton and Co., 1920. 259 p. 

The author represented psychology in the U. S. A. General Hospital 
at the Plattsburg Barracks, N. Y., and saw in all nearly 1,200 cases, 
most of which were examined, some merely enough to test mental 
age while several hours each were spent on other cases. Midway in 
the author's stay came the armistice, the effects of which were full of 
psychological interest. No attempt seems to have been made to analyze 
intensively any case, but general ideas of this group of cases were 
chiefly kept in mind. There are almost no references to the really 
copious recent literature on the subjects here treated. Perhaps the 
author's most interesting results are those derived from his 116 ques- 
tions which he asked his patients to answer. He taJces an essentially 
negative attitude toward r reudianism. Desirable as it is that the psy- 
chological standpoint should be exploited to the very uttermost in the 
study of psychoneurotic cases, it is very essential that the author should 
have no psychological bias or at least should not display it. 

Man's Unconscious Passion. By Wilfrid Lay. N. Y., Dodd, Mead 
and Co., 1920. 246 p. 

This book deals with The Total Situation, especially Pleasure-Pain vs. 
Reality; Conscious and Unconscious Passion; while diapter III dis- 
tinguishes at great length between affection and passion. Then follow 
chapters on Insight, The Transfer of Passion, The Emotion Age, etc. 
The author certainly writes with more abandon here than in his two 
earlier books. 
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The Group Mind. By William McDougall. N. Y., G. P. Putnam's 
Sons, 1920. 418 p. 

This is "a sketch of the principles of collective psycholo^ with 
some attempt to apply them to the interpretation of national life and 
character." The work falls into three parts : I, General Principles of 
Collective Psychology; II, The National Mind and Character; and 
III, The Development of National Mind and Character. A book of 
this ambitious sort will just now challenge attention as never before, 
but to the mind of the present writer it adds very little to our knowU 
edge and its value will depend upon whether the author's highly sche- 
matic mind working in this complex field will succeed in having its 
Leitmotive accepted. 

Mind and Energy. By Henri Bergson (tr. by H. Wildon Carr). N. Y. 
Henry Holt and Co., 1920. 262 p. 

The publisher boldly tells us on the cover of this work that it "is 
the most important philosophical volume which has appeared since the 
same author's world-famous ' Creative Evolution.' It gathers together the 
threads of * Matter and Memory,' ' Creative Evolution/ and * Time and 
Free Will/ and with additional arguments and undiminished power 
drives home the conviction of the freedom of the will and the ascend- 
ancy of soul over matter." The book consists of lectures delivered at 
various times and places, with little and certainly no successful effort 
to bring them into unity. 

Ethics and Natural Law. By George Lansing Raymond. N. Y., G. P. 
Putnam's Sons, 1920. 345 p. 

This is a reconstructive review of moral philosophy applied to the 
rational art of living. This very voluminous author always writes 
well, and if perhaps too copiously compensates by giving^ excellent 
analyses of his chapters. 

Human Traits and Their Social Significance. By Irwin Eoman. 
Bost., Houghton, Mifflin Co., 1920. 467 p. 

This book was written for use in a course entitled ** Introduction to 
Contemporary Civilization " for Freshmen and gives a bird's-eye view 
of the processes of human nature from man's simple inborn impulses 
on to their fulfillment in religion, art, science, and morals. The first 
P|art analyzes types of behavior ; and the second, the four great activi- 
ties of the human mind and imagination — religion, art, science, and 
morals. 

Proceedings of the International Conference of Women PJhysiciams 
N. Y.. Y. W. C. A. Press, 1920. 

The proceedings of this most important conference are published in 
six volumes on as many topics which engaged the attention of the 
conference in 1919, viz.: General Problems of Health, Industrial 
Health, The Health of the Child, Moral Codes and Personality, 
Adaptation of the Individual to Life, Conservation of Health of 
Women in Marriage. The calling of this conference just after the 
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war to consider these fundamental questions seemed to the writer 
almost an inspiration, and if all the expectations formed were not 
realized it should not be ascribed to the fault either of the manage- 
ment or delegates but rather to the vast range and fundamental char- 
acter of the topics treated. 

Industrial Psychology, By Bernard Muscio. N. Y., Dutton, 192U. 
300 p. 

These lectures were designed for general audiences and were given 
to workmen in 1916. The author first describes the aim of industrial 
psychology, then discusses the mental factors relevant to industry, 
selection of workers on the basis of natural fitness, the best method 
of work, and closes with a chapter on the desirability of applying 
psychology to industry. 

Activism, By Henry Lane Eno. Princeton U. Press, 1920. 206 p. 

The author of this book is research associate in psychology at 
Princeton. He here discusses activity as an underling hypothesis in 
this field, its planes and their interrelation, and units; consciousness, 
the meta-psychic plane, and activism and the historic problems of 
philosophy. 

The Child Vision, By Dorothy Tudor Owen. Lond., Longmans, 
Green and Co., 1920. 180 p. 

This is a study in mental development and expression and is de- 
voted especially to the art of composition. It is, on the whole, said 
to develop a method which seems to be interesting and valuable. 

God's Smile. By Juuus Magnussen. N. Y., D. Appleton & Co., 1920. 
185 p. 

This writer takes an unconscionable length of time, with many ir- 
relevant details, to tell us of a very remarkable experience which 
befell him, a literary man and journalist, the results of which made 
him more or less of a medium and a believer in spiritism. The con- 
viction that he had really received a letter from his dead father seems 
to have changed his life. A number of these letters are printed. 

Famous Psychic Stories, Ed. by J. W. McSpadden. N. Y., Thos Y. 
Crowell Co., 1920. 305 p. 

Here are twelve tales of very different nature thought by the editor 
to be psychological. They are by Hawthorne, Poe, Collins, Oliphant, 
11. R. James, Benson, etc. 

Success Fundamentals, By Orison Swett Marden. N. Y., Thos. Y. 
Crowell Co., 1920. 307 p. 

These are uplift talks on health and success, ef&ctency, how to find 
yourself, confidence, the law of opulence, and salesmanship. 

Concentration, By Christian D. Larson. N. Y., Thos. Y. Crowell 
Co., 1920. 94 p. 
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Intelligence and Social Valuation: A Practical Method for the Diag- 
nosis of Mental Deficiency and Other Forms of Social Inefficiency. 
By Richard A. Beery and S. D. Porteus. Publ. by The Training 
School, Vincland, N. J., 1920. 100 p. 

Leih und Seele. By G. Sommer. Leipzig, Teubner, 1920. 128 p. 

Einfiihrung in die Psychologic. By Alexander Pfander, Leipzig, 
Barth, 1920. 382 p. 

Das Problem der Giiltigkcit in der Philosophic David Humes'. Ein 
Kritischer Beitrag sur Geschichte der Erkenntnistheorie. By Hei»- 
rich Hasse. Munich, Reinhardt, 1920. 193 p. 

Die Raumwahrnehmung der B linden. By Wilhelm Steinberg. Mu- 
nich, Reinhardt, 1920. 151 p. 

Theorie der Empfindungsstdrke und insbesondere des Weberschen 
Gesetses. {Heft 3 of Schriften sur Anpassungstheorie des Em- 
pfindungsorganes.) By Juuus Pikler. Leipzig, Barth, 1920. 
26 p. 

Das Denken und die Phantasie. By Richard M. Freiekfels. Leipzis. 
Barth, 1916. 341 p. 

Pengard Awake. By Ralph Straus. N. Y., D. Appleton and Co 
1920. 299 p. 
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